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EDITORIAL  BY  WAYNE  GREEN 


THE  BIGGER  ISSUE 

Well,  here  it  is,  your  first  giant  sized 
issue  of  a  ham  magazine,  You  might  as 
well  be  enthusiastic  about  it  because 
this  is  the  way  it  is  going  to  be.  To 
help  you  convert  over  we  have  the 
bookcase  conversion  project  on  the 
next  page  .  .  ,  thanks  to  Marsha  Kay 
Gilger  for  the  drawing. 

Readers  want  to  know  why  the 
large  format.  A  reasonable  question. 

It  all  started  when  QST  announced 
that  starting  with  January  they  were 
going  to  go  to  the  large  size  magazine, 
citing  paper  savings  as  a  reason,  j  cited 
that  as  patent  nonsense  since  more 
paper  does  not  yet  cost  less,  but  I 
have  rhe  fee  ting  thai  no  one  was 
paying  much  attention  to  me.  I  get 
that  feeling  a  lot. 

With  just  one  magazine  in  the  new 
size  we  might  have  held  the  fort, 
particularly  since  we  tried  as  hard  as 
we  could  to  think  up  advantages  to 
the  readers  in  the  new  size  and  could 
come  up  with  nothing.  Then  CQ  and 
HH  announced  they  were  going  large 
format.  Oh,  oh  .  , .  this  meant  that 
many  ads  would  be  made  up  in  the 
large  size.  It  costs  a  lot  to  make  up  ads 
and  few  would  be  made  in  two  sizes, 
which  left  no  choice  but  to  be  dragged 
kicking  and  screaming  into  the  large 
format. 

It  will  not  be  news  to  readers  that 
those  advertisers  are  paying  for  your 
magazine  ,  .  .  the  ads  pay  the  printing 
and  paper  bill  as  well  as  the  generous 
payments  to  authors  for  articles. 
Subscription  income  pays  for  keeping 
records  and  mailing  the  issues  and  not 
much  else.  01  course  without  a  lot  of 
subscr  ibers  you  don't  get  ads. 

Once  we  decided  to  go  big  we 
figured  what  the  heck,  why  not  do  it 
first?  So  here  we  are.  Of  course  we 
had  to  cram  all  the  November  and 
December  articles  in  one  issue  to  get 
1975  out  of  the  way  last  month,  Even 
though  the  last  issue  was  double  sized 
and  had  two  months  listed  on  the 
cover,  it  will  still  only  count  as  one 
toward  subscriptions,  Merry 
Christmas. 

NAME  CHANGE 
Got  a  letter  from  WB4SLO,  ftenad 
S.  Downing  (note  the  NSD  there), 
claiming  to  be  a  CQ  fan  (I  knew  tie 
was  pulling  me  leg  right  there)  and  to 
be  irritated  by  Wayne  Green  (you 
have  to  be  dead  from  the  neck  up  if  I 
don't  get  to  you).  Then  he  goes  on  to 
praise  the  magazine  outrageously  .  . . 


the  articles  and  even  the  beneficence 
of  ads.  I  can  read  letters  tike  that  all 
day.  But  that  Nenad  S.  Downing 
began  to  percolate  through  . .  .  hmm 
.  .  .  now,  with  a  small  change  to 
Nayne,  the  middle  initial  is  there 
already,  stands  for  Sanger  ...  I 
haven't  used  it  much  because  my 
father  goes  by  that  name  . .  .  and  you 
can  see  how  things  perk  up  through 
...  to  Nayne  S.  Dreea  Hen. 

The  Candy  Company  seems  to  be 
getting  closer  and  closer  to  making  it 
possible  for  me  to  achieve  the  goal  of 
many  years  ,  .  .  W1NSD.  I'm  so  used 
to  using  W2NSD  portable  that  I  have 
an  awful  time  just  saying  W2NSD 
when  I  operate  from  the  Brooklyn 
shack.  When  I  moved  to  New  Ham 
Shire  thirteen  years  ago,  Candy  sug- 
gested t  hold  tight,  that  rule  changes 
would  be  atong  so  I  could  get  W1NSD 
and  not  have  to  settle  for  WA1EJU. 
Things  move  slowly  in  Washington, 
but  one  of  these  days  . . .  one  of  these 
days. . .  Then  all  HI  have  to  do  is  wait 
for  Candy  to  process  the  application 
...  will  |  live  that  long?  In  the 
meanwhile  I'll  have  to  mull  over  that 
Nayne  S.  Dreen  bit. 

OTTAWA 

The  Radio  Society  of  Ontario 
pulled  off  a  first  rate  hamfest  in 
October,  with  almost  900  registered  in 
attendance  and  a  nice  bunch  of 
exhibits,  prizes  and  taEks.  The  dinner 
was  fantastic  .  636  banqueted  in 
one  enormous  room  ,  .  .  and  the  food 
was  excellent,  quite  a  surprise  to  any 
regular  banquet  eater  .  .  .  roast  beef, 
shrimp,  black  forest  cake,  the  works. 
Congratulations  are  due  to  the  group 
of  hard  workers  that  made  it  possible, 

ARRL  ELECTION 

One  of  the  California  club  news- 
letters had  a  good  deaJ  of  info  on  a 
contest  for  Director  between  Doc 
Gmelin  and  QUI  EiteL  I  hated  to  see 
amateurs  faced  with  a  choice  there  as 
both  are  fine  men  ,  .  .  Doc  has  been  at 
the  ARRL  Director  biz  for  years  and 
knows  his  way  around  ...  he  is  a 
tremendously  likeable  bouncy  guy 
with  a  fantastic  sense  of  humor  and  a 
bright  inquiring  mind. 

Bill  Eitel,  recently  retired  from 
Eimac,  by  far  our  foremost  manufac- 
turer of  power  tubes  for  hams,  has 
something  that  is  extremely  valuable 
for  the  League  , ,  .  industry  back- 
ground and  knowhow.  Bill  knows 
everyone  and  is  liked  by  everyone  .  ,  , 
he's  been  an  enthusiastic  League 
supporter  for  what  seems  like  50  years 


. , .  hers  been  in  the  background  of 
many  of  the  better  things  that  the 
League  has  done,  such  as  the  election 
of  Herbert  Hoover,  Jr.,  as  President  of 
the  League,  a  feather  in  the  cap  for 
amateur  radio. 

The  ARRL  bylaw  which  prohibits 
active  ham  industry  people  from  being 
considered  for  elective  positions  has 
kept  out  some  very  fine  men  in  the 
past  .  . .  men  with  a  deep  interest  in 
promoting  amateur  radio,  not  just 
their  products  .  .  .  men  like  Henb 
Johnson  of  Atlas  (the  chap  who 
started  Swan!),  Andy  Andrews  of 
Hy-Gain,  etc.  Bill  Eitel  would  have 
made  a  very  valuable  Director  years 
ago  if  the  bylaws  had  permitted  it 
and  the  League  could  only  have 
gained  from  the  association. 

In  this  case,  whichever  way  the 
election  goes  the  ARRL  will  do  well, 
so  it  Is  indeed  painful  to  know  that 
also,  whichever  way  it  goes,  the 
AR  R  L  will  lose  a  good  man, 

TOY  OR  TOOL? 

Topic  number  one,  the  "restruc 
turing"  of  amateur  radio,  has  gener 
ated  a  lot  of  heat  , . .  not  an  awful  lot 
of  light.  Perhaps  we  can  better  con- 
sider the  many  possibilities  if  we  go 
back  to  basics  and  start  from  there 
rather  than  trying  to  fathom  the 
impact  of  new  license  classes  on  our 
own  operations. 

There  are  some  fairly  welt  defined 
ywdeTines  as  to  the  purposes  of  ama- 
teur radio  . .  .  these  are  set  out  in  not 
too  dear  form  in  97*1  of  the  regula- 
tions. The  rules  state  that  amateur 
radio  is  to  provide  emergency  com 
muni  cat  ions,  advance  the  communica 
lions  art.  provide  a  source  of  tectini 
cally  skilled  people  and  provide 
international  good  will, 

While  it's  true  that  older  folk  who 
get  into  amateur  radio  can  help  with 
the  emergencies  and  good  will,  we 
would  be  less  than  honest  if  we  didn't 
admit  that  the  pool  of  technically 
trained  people  and  advancement  of 
the  art  doesn't  refer  largely  to  getting 
youngsters  into  amateur  radio,  not  old 
timers.  Thus  it  would  seem  to  me  that 
there  is  some  logic  to  having  our  rules 
favor  attracting  young  btood. 

The  proposed  Communicator 
license  was  the  major  reason  for  the 
whole  restructuring  bit,  so  let's  just 
mull  over  what  we  might  Or  mir£it  not 
be  able  to  accomplish  with  such  a 
ticket.  As  I  get  the  scene,  the  Com^ 
muntcator  license  is  supposed  to  be  a 
sort  of  half  way  bridge  to  get  CBers 
into  amateur   radio.  There  appear  to 


be  two  mam  reasons  for  wanting 
CBers  in  amateur  radio  .  .  .  hams  feel  a 
need  for  the  hobby  to  grow  and  just 
don't  know  where  else  to  turn  for 
blood  . . .  and  industry  sees  billions  of 
dollars  of  sales  if  CBers  can  be  encour- 
aged to  move  to  a  new  band  or  two, 
I'm  afraid  that  the  latter  is  more  the 
moving  excuse  for  what  has  happened 
so  far. 

Which  brings  me  to  a  rather  basic 
question  ...  will  we  find  in  CBers  this 
targe  group  of  teenagers  that  are  what 
we  need  tor  amateur  radio?  My  exper- 
iences on  CB  are  certainly  not  encour- 
aging in  this  direction. 

The  records  show  that  roughly  half 
of  the  newly  licensed  amateurs  are 
either  15  or  16  years  old,  too  young 
to  get  CB  licenses.  It  looks  to  me  as  if 
we're  planning  on  fishing  in  the  wrong 
fake  for  the  trout  we  want,  I  think 
that  the  ham  clubs  are  on  the  right 
track  ..  .  .  they're  out  there  beating  the 
bushes  in  the  high  schools  for  prospec- 
tive hams,  not  flagging  down  truckers. 

If  we're  out  to  find  matured  voices 
to  fill  up  our  empty  repeaters,  then 
Com  municatori  zing  CBers  is  a  good 
answer.  If  we  want  to  really  get 
growth  „ , .  to  bring  some  real  money 
into  ham  manufacturing  instead  of 
keeping  it  almost  as  a  hobby  as  it  is 
today  * , ,  the  CBers  are  the  way  to  go. 
Who  knows,  the  ham  manufacturers 
might  get  powerful  enough  to  get  a 
voice  in  the  El  A  and  then  we  might  be 
able  to  throw  off  the  FCC  entirely  as 
the  CBers  have. 

Amateur  radio  has  a  long  history  of 
inventing  and  pioneering  and  I  think 
we  ait  want  to  keep  this  alive  ...  ail 
we  have  to  do  is  be  sure  of  how  to  do 
it  and  make  our  voice  heard  above  the 
tmkle  of  the  coins  in  the  till,  i  think 
that  the  ham  clubs  with  good  working 
license  classes  are  going  in  the  right 
direction  . ,  .  and  I'm  not  convinced 
that  a  rubber  stamp  ham  ticket  is 
right,  even  though  it  could  mean 
billions  of  dollars  to  industry. 

CB  IN  PERSPECTIVE 
Putting  down  CB  is  in  many  cases 
more  an  indication  of  insecurity  on 
our  part  than  anything  else.  CB  has 
changed  a  lot  in  the  last  couple  of 
years.  The  sun  spots  have  died  down 
and  there  is  tittle  DXing  these  days 
.  ,  .  a  factor  which  has  taken  the  steam 
out  of  super  high  power  stations.  The 
laws  against  amplifiers  are  beginning 
to  be  felt  too  . , .  they  are  quite 
difficult  to  get  in  many  areas. 

With  the  enormous  influx  of  trucks 
on  the  CB  channels  and  the  reduction 
in  DXing.  things  have  calmed  down  a 
lot.  Bad  language  is  Ihe  exception  in 
most  areas  .  ■  ,  it's  a  lot  different 
talking  to  someone  a  thousand  miles 
away  and  a  neighbor. 

It  is  time  to  give  CB  its  due  .  . . 
amateur  radio  can't  come  close  to  CB 
as  far  as  keeping  track  of  traffic 
conditions.  If  you  want  to  be  able  to 
avoid  tieups  you  will  be  listening  to 
channel  19,  not  your  locai  repeater,  tf 
you  come  across  an  accident  and  want 
to  call  the  police  you  may  be  able  to 
do  it  through  the  repeater  ,  ,  .  but 
chances  are  you'll  get  excellent  service 


on  CB  via  a  nearby  base  station.  The 
CBer  has  the  advantage  of  being 
nearby,  not  25  miles  away  in  another 
town,  like  the  repeater.  Argue  with 
me,  if  you  like,  but  if  we  really  want 
to  help  In  emergencies  we  need  both 
amateur  radio  and  CB  in  our  cars, 
then  we  can  pick  the  best  one  for  the 
problem  at  hand. 

Perhaps  it  is  lime  to  accept  CB  for 
what  it  is  today,  a  relatively  effective 
communications  medium  for  anyone 
with  a  hundred  dollars  to  spare.  Con- 
sidering that  it  is  just  about  totally 
without  rule  enforcement,  it  is  doing 
amazingly  well,  I  wouldn't  be  without 
a  pair  of  ears  on  channel  19  on  any 
long  trip  myself. 

COMMISSIONER  LEE  SPEAKS 
Thanks  K0BIY  for  the  newspaper 
clipping  quoting  FCC  Commissioner 
Lee  as  saying  that  he  thought  the  best 
solution  to  the  CB  problem  was  no 
regulation  at  all  ...  "I  lean  towards 
Say  fog,  'Let's  Forget  them.'  "  Lee 
pointed  out  that  the  actual  enforce- 
ment of  the  regulations  is  miniscule. 
"About  half  a  dozen"  violators  of  CB 
regulations  have  been  fined  in  the  last 
year.  "They're  hard  to  catch,  and 
when  we  catch  them  the  Department 
of  Justice  doesn't  want  to  prosecute." 

ASPEN? 

Hey  .  . ,  do  you  like  to  ski?  Howfd 
you  itke  to  get  together  with  a  bunch 
of  us  in  January  for  some  skiing  .  . . 
some  fantastic  meals  .  .  .  and  a  whole 
lot  of  ham  talk? 

About  ten  years  ago  I  got  conned 
into  learning  to  ski.  That  turned  out 
to  be  one  of  the  better  things  that  has 
happened  to  me  in  this  lifetime  .  .. 
I've  enjoyed  skiing  much  more  than  I 
could  ever  tell  you.  After  a  few  weeks 
of  thrashing  about  on  one  of  the  local 
mountains,  Kayla  Bloom  W0HJL,  of 
Denver,  talked  me  into  stopping  off  in 
Colorado  for  a  week  at  Aspen.  In 
addition  to  getting  to  know  Kayla  and 
as  a  result  signing  her  on  to  be  editor 
of  73 d  J  found  three  things  which  just 
about  blew  my  mind  .  . .  the  skiing  at 
Aspen,  the  ski  instruction  at  Aspen, 
and  the  amazing  restaurants. 

I  arrived  there  an  utter  novice  skier. 
Within  one  week  they  had  me 
plunging  down  their  most  expert  trails 
and  ready  to  fearlessly  tackle  just 
about  anything.  They  seem  to  have 
somehow  managed  to  corner  the 
world  market  on  expert  ski  instruc- 
tors. Since  that  time  I've  been  out 
there  twice  more  and  both  times  my 
skiing  improved  tremendously. 

With  four  big  mountains  to  ski, 
they  have  something  for  everyone. 
I've  skied  most  of  the  trails,  but  my 
preference  is  Buttermilk  and  Tiehack 
mountains.  It  seams  to  snow  a  few 
inches  every  night,  resulting  in  beauti- 
ful powder  for  the  earty  risers. 

Restaurants,  t  think  there  ^rs  more 
superb  restaurants  in  Aspen  than  any 
other  single  town  I've  visited  ,.. 
including  New  York.  For  instance, 
there  may  be  one  or  two  Mexican 
restaurants  in  San  Antonio  to  rival 
Aspen,  but  not  in  New  York. 

On    many    weekends    last    winter 


groups  of  skiing  hams  would  attack 
the  mountains  of  New  Hampshire, 
HTs  at  the  ready.  It's  a  Jot  of  fun 
mixing  the  two  interests.  We  would 
keep  in  touch  with  each  other  as  we 
went  up  and  down  the  lifts  and  slopes, 
usually  on  52  direct.  When  some  of 
the  fellows  went  to  other  ski  areas  we 
would  work  them  through  a  repeater 
and  keep  in  touch. 

It  looks  as  if  at  least  five  or  six  of 
us  from  the  Boston  area  will  be  flying 
out  to  Aspen.  HTs  in  hand,  for  a  week 
of  skiing  .  . .  January  3-1  Oth.  Well  be 
having  a  great  time.  Some  are  good 
skiers,  some  are  |USl  beginners.  Steve 
Murray  K1KEC,  one  of  the  New 
England  repeater  coordinators,  just 
got  on  skis  last  winter  for  the  first 
time  . *  .  he'll  be  there.  Chuck  Martin 
WA1KPS,  the  chap  who  runs  Tufts 
Radio,  the  largest  ham  dealer  in  New 
England,  will  be  there.  Chuck  had 
done  quite  a  bit  of  cross  country 
skiing,  but  just  got  started  on  down- 
hill last  season  . . .  and  he's  a  terror 
already.  Two  nicer  guys  you'll  never 
meet, 

Chuck  threatened  to  bring  a 
repeater,  but  Aspen  is  so  small  that  it 
wouldn't  be  of  any  real  use.  We'll  do 
fine  with  52  direct  there. 

tf  you'd  like  to  come  along  and  join 
the  fun  _  .  ski  with  us  _  .  get  around 

Continued  on  page  32 
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Son  of  a  Gun! 


The  Noble 


? 


It  was  raining  last  week  and  in 
seeking  shelter  we  ran  across  one  of 
the  local  GRPers,  There  was  that  lost 
expression  on  hi  5  face.  **l  am 
worried/'  he  said,  "I  know  that 
Glorioso  is  coming  up  and  I  need  that 
one  and  Juan  de  Nova  is  on  right  now 
and  I  need  that  one.  I  worry  about 
them  every  night  and  I  am  losing  sleep 
over  them.  It  is  reatiy  a  problem.  A 
real  problem/* 

We  thought  about  this  for  a 
moment  and  took  a  chance  at  the 
reassurance    angle.    "You    will    work 


them,"  we  promised  the  QRPer. 
"Sooner  or  later  you  will  work  them, 
Thai's  for  sure!" 

The  QRPer  did  think  about  this  for 
a  bit  but  was  right  back.  "But 
when?"  he  asked.  "When  will  I  work 
them?  And  after  I  work  them,  what 
about  those  new  countries  that  are 
sure  to  come?  How  do  1  know  I  will  be 
able  to  catch  them?  How  can  I  keep 
from  worrying  about  those  ones?  You 
must  see  the  problems  I  have,  don't 
you?" 

Son  of  a  Gun!!  What  could  we  say? 


A  Good  Deal 
for 


Early  one  morning  1  was  watching 
the  tube.  They  had  a  program  on 
telling  about  communities  who  got 
Federal  money  and  some  good  action 
by  banding  together  and  legislating 
what  they  needed. 

I  got  to  wondering  if  we  hams 
couldn't  do  something  tike  that.  No 
big  national  organization  was  telling 
these  communities  what  they  needed. 
The  ideas  came  from  the  people  who 
were  going  to  be  affected  by  the 
changes, 

The  program  told  about  a  beautiful 
wooded  area  which  was  just  sitting 
there.  It  was  owned  in  the  main  by 
people  outside  the  area.  Somebody 
got  the  idea  that,  since  the  town  was 
growing  a  bit,  the  woods  would 
make  a  nice  park.  Soon  other  people 
became  interested.  They  got  together 


and  made  a  plan.  Then  they  talked  to 
the  land  owners  and  got  their  consent. 
Next  they  got  the  plan  approved  by 
the  community  government  And, 
what  do  you  know?  They  got  the  park 
plus  some  Federal  money  to  spend  for 
roads,  picnic  tables,  swings  and  things. 

Okay,  we  hams  have  a  natural 
resource  sitting  there.  It's  owned  by 
everybody.  We  would  like  to  park 
there  now  and  then.  We  find  it  a  nice 
place  to  come  and  visit.  Maybe  it's  80 
meter  CW,  160  phone  or  2  meter 
teletype,  or  maybe  even  440  fast  scan 
TV. 

A  long  time  ago  someone  got  the 
idea  that  these  are  really  fine  natural 
resources,  and,  fortunately,  some  of 
the  good  Spots  got  reserved  for  those 
who  took  the  trouble  to  equip 
themselves  to  use  them. 


Now  and  again  hoodlums  come 
along  and  garbage  up  those  beautiful 
spots,  but  nature  has  a  forgiving  w^y 
about  her,  and  the  spots  are  clean 
again  for  the  next  batch  of  humans. 

Here  is  where  we  ought  to  shake 
ourselves  out  of  our  lethargy.  Right 
now,  Instead  of  being  lucky  people, 
we  hams  am  getting  the  business. 
Instead  of  getting  Federal  money  to 
beau! if y  our  part  of  the  natural 
resource,  our  leaders  are  about  to  call 
in  the  Feds  to  cram  us  into  smaller 
segments,  compartmentalize  us.  and 
dump  garbage  all  over  us.  And  many 
of  us  dummies  think  we're  getting  a 
good  deal. 

Paul  L.  Schmidt  W9IDP 

PO  Box  105 

Bloom fiuld  IN  47424 


For  there  is  a  joy  in  anxiety  and 
solace  in  worry.  And  for  some  there 
will  never  be  a  happy  day  without  its 
worry.  For  when  you  have  worked 
everything,  what  wiH  there  be  to  look 
forward  to? 


We  were  doing  some  road  work 
over  the  ridges  last  week,  getting  set 
for  the  CO  WW  DX  Test  And  we  ran 
into  one  of  the  locals  who  has  toiled 
these  many  years  on  various  things 
such  as  traffic  nets,  rag  chew  nets, 
state-of-the-art  things  and  stuff  like 
lhat.  "How's  DX?'  this  one  asked 
politely,  and  we  had  to  admit  that  it 
was  thriving.  "What  are  you  working 
these  days?"  he  asked,  and  we  had  to 
admit  that  we  were  working  the  world 
every  morning  and  evening. 
"Anything  new?"  he  persisted,  and 
we  had  to  admit  that  after  working 
everything  we  were  now  working 
everything  backwards  and  with  our 
left  foot  as  an  added  challenge. 

The  Ordinary  One  thought  about 
this  for  awhile  and  finally  came  back 
with  a  bit  more.  "You  know 
something?'*  he  said.  JJA  few  years 
back  I  went  to  the  Pacific  Division 
meeting  and  one  of  the  f  el  tows  there 
said  that  OXers  were  the  top  of  the 
amateur  crop  .  .  ,  and  that  they  knew 
It.  I  really  think  that  he  was  right,  I 
really  do." 

Son  of  a  Gun,  what  could  one  say 
to  something  like  that  —  though  one 
must  expect  such  things.  When  you 
are  Number  One  . , .  when  you  stand 
like  an  unattainable  model  to  those 
other  types,  one  must  realize  that 
DXers  are  unique.  So  all  we  could  say 
was,  "Heck,  I  always  thought  that 
everyone  knew  thai  already." 

DXers  are  the  Noble  Breed! f  Would 
any  true-blue  one  admit  otherwise? 

Reprinted  from  the  West  Coast  DX 
Bulletin, 


(Vari)arm 


Mementos  of  Solomon  f stands  days. 


In  1940,  Henry  Rice  W9YZH,  in  St. 
Louis,  designed  a  variable  frequency 
oscillator,  which  James  Mi  Hen  Co.  put 
on  the  market  commercially  as  the 
Variarrrt  During  WW  II,  an  enlistee 
named  Harry  Turner  W9YZE,  from 
the  same  metropolitan  area,  loaded  up 
a  Variarm  and  went  to  serve  Uncfe 
Sam  in  the  Solomon  Islands. 

Harry  was  —  is  —  a  telegrapher  of 
note,  and  presently  got  his  90  at 
winning  the  war  with  his  Skills. 

It  seems  Harry  and  his  tpng 
occupied  one  end  of  an  island  while 
the  Japanese  camped  at  the  other  end. 
Somewhere  in  the  vicinity  lived  an 
assortment  of  headnunters  and  a 
missionary. 

The  Japanese  gave  trouble  by  night, 
wherefore  Harry's  gang  felt 
constrained  to  call  in  the  bombers  for 
a  little  softening  action.  The  process 
involved  getting  on  the  radio  and 
calling  for  help.  The  Japanese,  being 
largely  educated  at  UCLA,  as  the 
saying  goes,  weren't  ignorant  of  our 
communications,  and,  hearing  same, 
would  immediately  join  in  the 
transmission  with  spurious  Signals  of 
their  own  ("jamming"). 

That's  where  the  Variarm  and 
Harry's  "fist"  came  in.  He'd  attach  an 
antenna  directly  to  the  output  of  the 
Variarm  and  start  pounding  his  key, 
He  could  put  on  a  good  show,  too: 
He'd  been  clocked  in  training  at  35 
wpm  on  a  straight  key.  The  Japs,  sure 
they'd  found  the  hot  line,  began  their 
jamming,  and  Harry  started  polling 
down  that  Variarm  to  change  the 
frequency  gradually.  The  Japanese 
credulously  followed  the  drifting, 
seemingly  unstable  rig  to  the  limits  of 
its  variable  arm's  play,  At  that  point, 
Harry  would  punch  the  operator  next 
to  him,  who  would  use  the  original 
frequency  to  call  for  help.  Wonder 
just  what  the  Japanese  thought  next 


day  when  they  were  on  the  receiving 
end  of  U.S.  bombs? 

To  regress  just  a  moment,  going 
back  to  Harry's  CW  proficiency:  In 
1964,  Harry  applied  to  the  Signal 
Corps  for  some  certification  of  his 
code  speed  record  and  got  it.  When  in 
1966  the  Red  Chinese  claimed  a  girl 
of  theirs  had  set  a  world  record  at  30 
wpm,  Harry  trotted  out  Ns  certificate. 
The  Chinese  claim  was  based  on  a 
"secret"  speed  run,  excused  as  being 
so  to  avoid  distracting  disturbances 
that  could  have  upset  her 
concentration.  Did  it  even  take  place? 
Who  knows,  but  Harry's  feat  was  not 
only  a  matter  of  government  record, 
but  personally  witnessed  by  a  roomful 
of  onlookers,  including  the 
commanding  general,  Ben  Lear.  Harry 
says  he  handled  code  under 
"business"  conditions  and  learned  to 
concentrate  accordingly, 

Harry  Turner  was  released  from  the 
Army  in  1945.  The  Egyptian  Radio 
Ctub  {W9AIU)  had  been  founded  in 
1929  and  wasn't  unknown  before 
Harry's  influence  began  to  show  in 
1950;  ERC  had  won  the  ARRL's 
Field  Day  contest  three  years  in  a 
row,  1937  39,  Harry  was  soon  elected 
treasurer  of  the  Granite  City,  fll.#  club 
and  has  held  that  post  ever  since.  He's 
retired  now  from  his  variety  of  livings, 
having  been  railroad  telegrapher  and 
printer  as  well  as  having  worked  for 
23  years  in  a  paper  mill.  For  a  time  he 
was  editor-secretary- treasurer  of  the 
ORK  low  power  radio  club.  Today 
he's  usually  around  the  club's  16-76 
repeater,  and  every  Thursday  night 
sees  him  at  the  clubhouse  by  the 
Mississippi's  Chain  of  Rocks  Canal. 

Harrison  L   Church  WflKX/9 
Box  126 
Lebanon  it  62254 


V/y 


V  PftiTs 


Harry  Turner  W9YZE  looks  over  the  Mi/ten  Varittm  VfQ,  (ike  the  one  w/tn 
which  he  decoyed  Japanese  in  WW  ft  The  rod  sticking  up  is  the  "variarm" 
that  turned  the  trick  on  this  rig,  with  Harry  providing  the  "fist, " 


What  This  Country 


Does  Not  Need 


The  eternal  problem  of  acronyms  is 
that  they  are  great  if  you  recognize 
them,  but  confusing  when  you  do  not. 
OTP  stands  for  the  Office  of 
Telecommunications  Policy,  a  White 
House  Office  —  some  feel  it's  another 
FCC  .  .  .  potentially. 

The  head  of  the  OTP  was  asking  the 
House  Appropriations  Committee 
recently  for  an  increase  in  its  budget, 
it  being  noted  that  the  OTP  is 
currently  a  "way  station"  to  a 
comprehensive  federal  agency 
handling  communications  matters  in 
the  future*  However,  it  was 
acknowledged  that  the  time  was  not 
ripe  for  a  stronger  office  outside  the 
Executive  Office  of  the  President. 
OTP  was  asking  for  $8.9  million  to 
run  the  48-man  office  for  the  next 
year.  The  FCC  got  a  much  stronger 
gosng-over  when  it  came  up  to  discuss 


its  budget,  asking  for  $49. 8  to  run 
that  agency  in  the  coming  fiscal  year. 
The  OTP  has  been  heard  in  the  past 
urging  the  FCC  to  faster  action  for  the 
CB  Service.  As  one  astute  observer  has 
said:  "What  this  country  does  noi 
need  is  two  FCCs  ...  or  maybe  even 
one  OTP!!" 

A  recent  item  in  the  newspapers 
called  attention  to  a  manpower  crisis 
in  radio  spectrum  management,  John 
Eger,  Acting  Director  of  the  Office  of 
Telecommunications  Policy,  declared 
a  "state  of  emergency"  anc 
announced  a  government  wide  career 
development  program  to  rectify  the 
situation. 

With  the  next  international  general 
frequency  conference  scheduled  for 
1979,  worldwide  allocations  will  be 
established  through  the  year  2000  — 
and      there     lies     the     problem. 


Assignments  of  spectrum  space  are 
negotiated  at  these  international 
meetings  and  the  resulting  agreements 
supercede  national  law.  According  to 
a  study  made  at  OTP's  request,  more 
than  57  per  cent  of  the  U.S.  agencies' 
experienced  and  conference-tested 
negotiators  will  have  retired  by  1979 
—  leaving  only  15  top-level  experts  to 
represent  the  United  States,  The  study 
found  that  of  the  194  individuals  now 
involved  in  nations  I -level  agency 
activities  for  spectrum  management, 
only  35  are  principal  managers  with 
the  negotiation,  regulatory 
compliance,  technical  analysis  and 
decision- making  experience  bearing  on 
radio  frequency  management.  Of  that 
number,  20  are  expected  to  retire 
before  1979. 

According  to  a  General  Accounting 
Office    report,    such    an    impending 


personnel  shortage  could  jeopardize 
the  U.S.  interests  at  the  most  critical 
international  radio  conference  In  20 
years,  and  could  spell  trouble  for 
future  users  of  the  radio  frequency 
spectrum. 

For  that  reason  the  OTP  has 
instituted  the  first  government  wide 
career  development  program  for  the 
training  and  retention  of  the  highly 
specialized  personnel  needed  in 
spectrum  management.  "National  and 
international  concern  mounts  over  the 
continued  availability  of  spectrum 
space/'  the  OTP  said,  "To  respond  to 
that  concern  it  is  necessary  that  an 
adequate  investment  be  made  in 
personnel  development/' 


Reprinted  from  the  West  Coast  DX 
Bulletin. 


Jim  Huffman's 


What  witf  be  happening  in  amateur 
ardes  in  January,  t986?  We  asked 
Hufco's  WA7SCB,  and  here  are  mi 
predictions: 


The  next  ten  years  for  amateur 
radio  (and  electronics  in  general)  look 
to  be  the  greatest  ten  years  ever 
conceived  by  man.  Improvements 
should  come  in  two  main  areas  to 
amateur  radio:  operations  and 
equipment.  As  far  as  operating  goes 
we  foresee  more  and  more  hams 
joining  the  fraternity.  Face  it:  The 
world  is  smarter  nowadays  and 
promises  to  be  even  smarter  in  the 
future.  People  in  general  are  becoming 
more  technically  oriented,  No  one 
today  hasn't  at  least  heard  of  the 
computer,  and  most  deal  with 
computers  every  day-  We  even 
communicate  with  computers  to  pay 
our  bills.  This  technological 
"brainwashing"  of  all  mankind  should 
prove  to  lessen  people's  fear  of 
amateur  radio.  Twisting  knobs,  using  a 
microphone,  watching  meters,  and  so 
on,  are  the  so  called  fears  of  amateur 
radio,  but  none  poses  as  much  of  a 
psychological  problem  for  the  average 
man  as  it  has  in  years  gone  by.  And  in 


ten  years!  All  mankind  will  be  ready 
to  accept  the  possibility  of  common  i 
eating  around  the  world  via  amateur 
radio. 

The  technological  boom  has  also 
primed  man's  "escape"  mechanism. 
He  travels,  he  plays,  he  turns  to  drugs, 
ail  supposedly  as  his  escape  from  the 
hard,  cold  technical  world.  And  what 
better  escape  than  amateur  radio? 
Electric  bills  will  never  climb 
proportionately  to  gasoline  bills.  The 
average  man  can  travel  the  world  and 
never  leave  his  cluster  house,  or 
condominium.  Amateur  radio  offers 
him  everything:  the  excitement  of  the 
OX  contest,  the  enjoyment  of  the 
ragchew.  or  the  unequalled  pleasure  of 
home  construction.  All  this  in  ten 
years  if  we  now  realize  the  potential 
and  spread  the  word  that  amateur 
radio  is  the  greatest! 

As  far  as  pure  technological 
advances  in  amateur  radio  go,  look  for 
computer  controlled  repeaters  in  the 
not    too    distant    future*    Look    for 


computer  controlled  hamshacks  next. 
Scanners  that  find  an  empty  "slot"  on 
the  band.  And  new  narrow  bandwidth 
modulation  systems  that  promise 
more  hams  per  megacycle. 

There  are  indeed  paradoxes  which 
will  appear  in  the  future.  One  involves 
complexity  (sophistication}  and  Sower 
cost;  the  other  is  complexity  and 
simplicity.  While  one  usually  thinks  of 
the  more  complex  devices  costing 
more,  we  are  witnessing  the  opposite. 
More  complex  functions  are  be  my 
integrated  to  a  simple  chip  and  then 
mass  produced,  so  that  they  cost  less, 
And  costs  are  going  to  have  to  go 
down  in  other  ways  (proportionately, 
of  course,  we  will  still  have  terrible 
inflation}.  Manufacturers  will  have  to 
solue  high  labor  costs  to  lower  the 
prices  proportionately,  and  manufac- 
turers will!  People  should  wise  up  in 
ten  years,  and  start  producing  more. 
Look  for  per  piece  wages  rather  than 
hourly  pay.  A  lot  of  people  are  using 
This  already.  The  lazy  worker  earns  a 
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lazy  man's  wage;  the  hard  worker  has 
no  limit  to  his  pay. 

Paradox  number  two  is  even  easier 
to  see.  Complexity  vs.  simplicity. 
While  on  the  one  hand  things  are 
getting  more  complex,  they  Bre 
getting  simpler,  too.  Already  the 
.jverayo  ham  can  put  together  systems 
of  sub-kits  into  his  own  custom 
designed  equipment.  Witness  the  kits 
from  VHF  Engineering,  the  Interna- 
tional Crystal  kits,  our  own  digital 
kits,  in  ten  years  it  will  get  even 
easier.  And  white  digital  subsystems 
are  easier  to  interconnect  now,  look 
to  the  time  when  it  will  be  just  as  easy 
to  fabricate  your  own  complex  analog 
systems,  like  a  sideband  rig.  The  com- 
plexity  of  the  rig  will  be  a  function  of 
your  basic  knowledge  bt^  how  much 
you  want  to  spend.  With  all  the 
complexity  you  can  design  in,  the 
designing  itseEf  and  the  operation  of 
the  finished  product  will  become 
simpler.  It  will  be  much  easier  to  use  a 
computer    auto  tuned    rig   that    auto- 


It  doesn't  hurt  once  in  awhile  to 
do  your  own  thinking.  I  was  listening 
to  an  on-the-air  round  table  discussion 
of  the  FCC  Proposed  Rule  Making 
Docket  No.  20282. 

There  seemed  to  be  two  types  of 
comments.  One  type  came  from 
ARRL  loyalists  who  thought  we 
should  go  along  with  the  proposals  as 
modified  by  ARRL  management. 
Then  came  the  comments  from  the 
die-hard,  independent  thinkers  who 
inquired  into  the  reasons  for  wanting 
the  changes  made. 

The  reasons  for  the  changes  seem 
obscure.  If  the  proposed  changes  are 
for  operator  skill  upgrading,  certainly 
the  existing  five  classes  of  licenses 
offer  a  reasonably  wide  spectrum. 

If  the  reasons  for  these  changes  are 
for  opening  up  one  more  class,  the 
codeiess  class,  we  certainty  don't  need 


matically  matches  any  piece  of  wire 
on  any  band  and  tunes  itself  to 
pptimum  di  the  Hid  of  a  bandlWfteh 
And  that  is  what  I  foresee  in  the  next 
decade.  Our  present  day  broadband 
rigs  with  their  inherent  compromise 
designs  will  give  way  to  computer 
tuned  rigs  that  have  the  same  one 
hand  operation  with  far  improved 
performance. 

The  next  decade  promises 
excitement,  adventure,  and  challenge, 
I  guarantee  that,  no  matter  what 
happens,  we  will  all  rise  to  meet  the 
occasion.  So  start  to  stand  up  now. 
Learn  about  logic,  computers,  analog, 
design,  and  so  on.  Although  you  may 
only  be  able  to  possess  a  cursory 
knowledge  of  such  a  broad  range  of 
matters,  that  cursory  knowledge  will 
allow  you  to  interface  some  powerful 
subsystems  in  the  "simplicity*'  of  the 
next  decade  1 

Jim  Huffman  WA7SCB 
TWS  Labs/Hufco 
Provo  UT 


all   this  mountain   of   paper  just  for 
that. 

So  just  why  are  we  undergoing  this 
massive  rule  making  exercise?  I'm 
wondering  why  not  to  stir  up  the 
troops,  but  rather  to  infect  the 
question,  "Why?"  Change  is  fine  if  it's 
necessary,  but  what  is  really  necessary 
about  the  proposed  changes? 

We  are  still,  when  the  dust  clears, 
going  to  plug  in  on  the  power  line  or 
battery,  hook  something  to  an 
antenna  for  the  purpose  of  poking  out 
a  signal  and  hoping  to  get  one  back. 
We  want  to  modulate  that  signal  by 
some  scheme  (exotic,  sophisticated,  or 
otherwise).  We're  still  going  to  be  the 
same  clever  {or  dumb)  human  beings 
at  opposite  ends,  doing  it  all  for  the 
pleasure  we  get  out  of  it.  That  part  of 
it  won't  change,  I  hope. 


So  what  is  changing?  Really,  what 
does  Docket  20282  gain  for  us?  We 
are  going  through  a  huge  paper 
exercise  for  a  net  gain  of  promises. 
Maybe  we'll  get  a  new  TO  MHz 
segment  —  maybe.  Plus  we'll  get  some 
new  guys  who  claim  they  CANT  learn 
the  code. 

It  was  reported  recently  that 
doctors  are  getting  disenchanted  with 
the  American  Medical  Association,  the 
AM  A,  because  it's  too  costly  for  what 
they  get,  and  they  don't  look  to  it  for 
leadership  any  more, 

I  belong  to  the  ARRL.  I  support  it 
where  I  can,  but  Km  disenchanted 
with  some  of  the  direction  the  ARRL 
gives.  These  thoughts  might  point  the 
way  to  some  changes  not  so  much  to 
the  FCC  Rules,  but  to  the  direction 
we  are  being  led. 

CW  is  outmoded.  Who  wants  it? 
Okay,  think  that  way.  Maybe  it 
doesn't  happen  very  often,  but  once 
in  a  great  while  knowledge  of  CW 
turns  out  to  be  of  great  help. 

If  I  were  in  trouble  a  long  way  from 
home,  I'd  surely  try  a  CW  contact  on 
one  of  the  Novice  bands.  The  guy  on 
the  other  end  might  be  just  a  kid,  and 
his  CW  might  be  slow,  but  I'd  trust 
him  to  get  my  message. 

No.  we  don't  need  to  know  CW 
once  we  pass  the  test  {except  at 
license  renewal  time},  and  I  don't  care 
if  the  FCC  wants  to  grant  licenses  to 
those  who  CANT  learn  the  code.  But 
I  don't  wish  to  abandon  CW*  It's  like 
another  language,  I  want  to  keep  it 
alive, 

CW  transmitters  are  the  easiest  to 
build  and  to  operate.  Before  the 
advent  of  SSB  they  were  the  most 
efficient  in  mites  per  Watt- 

We  have  tremendously  soph  is  u 
cated  methods  of  communication 
nowadays:  tropo-scatter,  satellite, 
microwave,  computers  talking  to  com 
p  titers,  scramblers,  high -density  multi- 
plex, and  much  more,  tn  spite  of  it  all, 
CW  is  here  to  stay.  Our  "friends" 
across  the  seas  seem  quite  sold  on  it, 

Paul  L.  Schmidt  W9IDP 
PO  Box  105 
Bloomfield  IN  47424 
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BACKGROUND 


I   insist   that  you  print   ev 


A  NATURAL 


A  recent  article  submission  to 
Wayne  written  by  me  was  refected  (so 
don't  quit  writing  if  you  are  rejected), 
but  his  arways  appreciated  comments 
have  prompted  this  open  letter  to  you 
-  the  VHF-IJHFham. 

One  of  my  suggestions  in  the  article 
concerning  more  effective  use  of  our 
higher  bands  was  the  use  of  voluntary 
channels.  Nate,  J  said  totally  volun- 
tary. My  suggestion  was  to  use  the 
following  frequencies  as  listening 
posts,  so  that  any  activity  whatever  in 
the  nature  of  an  opening  would  not  90 
unnoticed,  much  like  the  use  of 
beacons:  50,125  MHz,  145,125  MHz, 
220.125  MHz.  432 J 25  MHz.  and 
1296.125  MH2.  There  is  no  magic 
choice  about  the  frequencies,  and  I 
will  gladly  Itsten  to  any  and  atl  con- 
trary suggestions.  It  is  just  that  the 
,125  remains  the  same  on  all  bands, 
the  MHz  portion  is  in  a  part  out  of  the 
CW  and  General  only  areas  (so  more 
should  be  able  to  use  them),  and 
(lastly)  their  proper  use  would  also  be 
a  must. 

Even  if  you  hear  no  signals,  try  a 
call  on  these  frequencies.  If  everyone 
could  monitor  the  same  place  (as  I  do 
on  60,125  MHz},  he  could  go  ahead 
and  work  on  the  bench,  etc.,  and 
monitor  just  like  FM.  ff  you  do  Find 
action  on  J  25,  move  up  5  to  .130  and 
leave  the  .125  open  again.  When  one 
first  listens  he  will  tune  around  a 
little,  so  he  will  still  hear  you.  The 
next  guys  go  to  .135.  etc.  On  CW  or 
SSB  this  Is  plenty  of  spacing,  and  has 
fed    to    much    activity   here    in    the 


Midwest  that  (*m  sure  (  would  have 
missed.  About  15  of  us  have  tried  it 
for  over  a  year  now,  and  the  activity 
and  gentleman's  agreement  to  move 
have  worked  out  quite  wefL  With 
groups  like  Smirk  increasing  VHF 
activity,  a  common  looking  place 
seems  to  be  a  natural  to  increase 
activity  even  more.  Comments  any- 
one? 

David  J.  Brown  W9CGI 

RR5  Box  39 

Noblesville  \N  46060 


PEASIZED 


I  have  been  racking  my  pea-sized 
brain  for  many  years  and  have  nearly 
short  circuited  every  brain  cell  that  I 
have  I  the  re  are  only  three  left,  I 
think)  in  a  futile  effort  to  break  the  T 
wpm  CW  barrier.  It  breaks  my  heart 
to  part  with  these  hard  earned  dollars 
but  I  will  make  a  sacrifice  and  ask  you 
to  please  send  me  a  complete  set  of 
those  revolutionary  code  tapes  for 
$14.95,  and  please  hurry  before  I 
short  out  those  last  three  brain  cells. 

Oh  yes,  seeing  as  how  I  have  been 
stumbling  through  all  that  technical 
jargon  for  years  and  years  with  the 
only  result  being  a  shorted  out  pair  of 
ears,  you  had  better  send  me  a  copy 
of  the  General  Class  study  guide  too, 
so  that  I  can  reserve  one  of  my  three 
brain  cells  for  the  technical  bit.  You 
will  find  one  American  Express 
compny  money  order  to  cover  the 
whole  smear.  You  see,  I  am  so  short 
on  brain  cells  now  that  I  can't  even 
spell  ''company"  correctly  so  please 
send  the  stuff  fast  before  I  completely 
short  circuit  and  go  up  in  a  puff  of 
smoke  in  an  effort  to  duplicate  the 
original  "smoke  test/' 

Richard  JT  Molby 

Armed  Forces  Writers  League 

579th  Ordnance  Company 

APO  NY  09035 


ENDURING 


As  life  member  no.  5  of  your  73 
Magastrw.  I  thought  that  you  might  be 
interested  in  a  barn  I  came  across  here 
in  Conn,  I'm  not  sure  if  the  farmer 
feels  that  he  can  endure  the  year  73  or 
the  magazine. 

Richard  Johnston  K1QJO 
Simsbury  CT 


Just  received  my  first  issue  of  73 
f October},  and  would  like  to  say  how 
much  I  enjoyed  it,  I  hadn't  really  seen 
the  magazine  before,  as  it  isn't  carried 
on  any  newsstands  around  here  and 
the  libraries  don't  get  it.  I  subscribed 
on  impulse  and  am  glad  I  did.  Tht 
format  and  content  beat  CO  and  QST; 
the  tone  of  the  articles  is  sprightly  and 
good-humored,  yet  informative,  I 
commend  you. 

For  those  of  ms  who  haven't  been 
reading  for  years,  how  about  a  littfe 
background  info?  Is  the  W,  Sanger 
Green  who  does  Ancient  Aviator  your 
father  or  some  other  relative?  I  found 
it  quite  enjoyable.  Also,  during  the 
past  few  years,  as  I  read  the  other  ham 
publications.  I  ran  across  rather 
disparaging  remarks  about  you  and 
your  publication! 5).  I  am  ordering  a 
packet  of  back  issues,  but  how  about 
a  retrospective  look  at  whatever  all 
that  was  about  from  your  point  of 
view,  again  for  those  of  us  who  are 
new  to  the  73  circle? 

Your  comments  and  stand  on 
advertisers  who  do  not  deliver  as 
promised  are  a  good  thing  and  sorely 
needed.  I've  had  trouble  in  thai  area 
myself,  with  hi-fi  gear.  Back  in  1971  I 
ordered  a  tape  deck  from  DEFA 
Electronics  in  New  York,  and  it  was 
only  through  the  inter venn on  of  the 
New  York  State  Attorney  General's 
office  and  finally  the  Federal  Trade 
Commission  that  they  finally  sent  me 
a  refund  check  just  two  weeks  ago.  fit 
hasn't  cleared  yet.)  So  keep  up  the 
good  work  in  this  area.  As  a  helpful 
hint,  let  Was  Larsen  [WN3ZHTJ,  who 
wrote  you  about  Trigger  in  the 
October  issue,  know  that  going  to  the 
Post  Office  to  complain  of  mail  fraud 
is  a  waste  of  ttme.  The  Postal  Inspec- 
tion Service  does  next  to  nothing 
about  such  things.  Tell  him  to  write 
the  Consumer  Protection  Division  of 
the  Illinois  State  Attorney  General's 
office  and  the  Federal  Trade  Com 
mission.  Those  agencies  will  try  to  do 
something,  usually,  while  the  USPS 
will  send  you  a  form  letter  stating  that 
they  don't  think  the  mail  fraud 
statutes  were  violated.  I  believe  these 
laws  are  so  peculiarly  worded  that 
most  cases  of  what  we  would  call 
fraud  (failure  to  deliver,  no  refunds, 
shipping  wrong  items,  etc,)  are  not 
included.  The  USPS,  in  conjunction 
with  the  Federal  Trade  Commission, 
did  propose  to  broaden  their  protec- 
tive stance  (see  Federal  Register, 
March  8P  1974)  but  I  don't  know 
whether  that  ever  was  implemented. 

Anyhow,  glad  to  be  in  your  group 
now. 

William  G.  Martin 
St_  Louis  MO 

Thanks,  William,  for  your  letter. 
The  Aviator  series  is  being  written  by 
my  father  and  seems  to  be  very 
popular.  Re  the  anti-73JWG  stuff  else- 
where .  . .  several  factors  are  involved* 
If  73  was  a  failure  they  would  ignore 
it,  but  k  has  been  very  difficult  for 


8 


them  to  see  73  becoming  the  largest 
ham  magazine,  with  the  most  ads,  the 
most  articles,  etc.  After  some  two 
generations  as  The  Establishment, 
GST  is  taking  it  very  herd.  My  out- 
spoken  editorials  have  not  cemented 
friendships  ,  . ,  the  fact  is  that  f  have 
many  admirers  who  appreciate  my 
seeming  radical  viewpoint  and  many 
enemies  who  fear  and  resist  the 
changes  f  bring  about.  My  basic  phi- 
losophy is  that  amateur  radio  is  fun! 
One  of  the  results  of  this  fun,  if  it  is 
not  ham -strung  f pardon},  is  a  wealth 
of  inventions,  pioneering  and  new 
ideas.  £ven  with  the  severe  restrictions 
presently  in  force,  which  I  would  like 
to  see  removed,  virtually  every  major 
breakthrough  in  modern  communica- 
tions has  originated  with  amateur 
radio,  While  I  am  not  at  all  sure  what 
a  man  can  do  in  this  world  to  be 
worthy  of  the  privilege  of  having 
lived,  I  haw  chosen  the  role  of  trying 
to  help,  in  what  small  way  I  can,  the 
rolling  forward  of  progress  via  ham 
radio,  Vfa  73  /  try  to  encourage  new 
developments,  the  growth  of  amateur 
radio  tn  small  countries,  etc  My 
critics  say  I'm  trying  to  make  money 
from  amateur  radio,  while  those 
around  me  complain  that  I  am 
ignoring  the  money  end  and  getting 
into  trouble  as  a  result ,  .  .  witness  the 
/ffS  problems,  I  don't  know  if  that 
explains  anything  .  ,  .  and  thanks  for 
the  word  on  dealing  with  frauds  - 
Wayne, 


BLACKSMITH   TYPES 


YASME 


GETTING   OUT 


Just  want  to  let  you  know  that  I 
enjoyed  your  Oct.  1975  issue  very 
much.  This  issue  was  right  up  my 
alley,  since  t  am  not  interested  rn 
VHFf  repeaters,  or  any  other  phase  of 
ham  radio  other  than  building.  The 
articles  in  this  issue  are  very  desirable 
for  us  blacksmith  types  who  aren't 
happy  unless  we  can  get  dope  on 
building  something  new.  Sure  would 
like  to  see  a  couple  or  three  issues 
each  year  for  us  screwdriver 
mechanics.  Also,  how  about  another 
super  [umbo  king  size  surplus  edition 
each  year? 

R,  F.  Herbig  W6ME 
Oceanside  CA 


The  YASME  Foundation  is  active 
again  and  is  sponsoring  once  more  the 
world-wide  DXpedttion  of  Lloyd 
IW6KG)  and  Iris  (W6D0D)  CoMn. 
The  Colvlns  have  already  operated 
under  50  different  calls  and  are  now 
trying  for  100.  First  stop  will  be 
VR1Z-'(iS  Dec  1975}  and  then  VR8B 
(1  Jan  1976).  The  latter  call  will 
count  as  a  brand  new  DXCC  country. 
Transmitting  frequencies  are: 

CW:  3505,  7005,  14050,  21050, 
28050.  (Listening  up  5  kHz  or  just 
inside  General  Class  band.) 

Phone:  3795,  7095,  14195,21255, 
28550.  I  Listening  up  5  kHz  or  just 
inside  General  Class  band.) 

Donations  to  YASME  (tax  deductible) 
are  requested  but  not  required, 

Lloyd  Calvin  W6KG 

Iris  Co  Win  W6DOD 

PO  Box  2025 

Castro  Valley  CA  94546 


LESS  INTIMIDATED 


Just  had  to  comment  on  Wm, 
Browning's  article  on  logic  circuits. 
AND,  NAND,  OR,  NOR,  etc,  have 
stumped  me  for  quite  awhile.  Now, 
however,  I  feel  at  least  a  little  less 
afraid  of  them  -  or  should  I  say 
intimidated  by  them.  Thanks  much. 

J.  Hutchinson 
Verona  NJ 
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THE  SALEM  50 


Here  are  a  couple  of  photos  taken 
on  opening  night  of  the  Novice  course 
sponsored  by  the  Salem  Civil  Defense 
Communications  Team  at  Saiem  (NHJ 
High  School.  The  instructors  are 
WA1HWE,  WAIOAQ  and  W1PFA. 

The  total  number  taking  the  course 
is  50,  with  two  or  three  people  from 
one  family  in  several  cases. 

Bill  LoefflerWIPFA 
Salem  NH 


I  sent  for  tapes  and  a  subscription 
to  73  Mag  a  month  ago!  The  tapes 
have  been  here  OK  —  but  no  mag.  I 
requested  a  current  issue.  Nothing  has 
come.  I  do  not  need  the  mag  now  as  I 
cannot  get  up  to  13  wpm  -  so  I  can't 
pass  the  General.  Since  I  only  wanted 
to  use  voice,  I  am  getting  out  of  the 
whole  thing.  No  more  trying  for  me. 

So  —  please  cancel  my  subscription 
—  immediately  —  and  return  my  S8.00 
sent  to  you  on  Aug,  2tf  1975.  Thank 
you. 

Fred  Lichtgam 
Santa  Barbara  CA 

ft  may  be  difficult  to  believe,  bur  ft 
takes  about  six  weeks  for  a  new 
subscription  to  get  into  a  computer, 
be  printed  our,  and  sent  to  the  printer 
for  mailing  .  . ,  get  mailed  and  reach  a 
subscriber.  We  are  working  on  shor- 
tening this  .  .  i  with  our  own  com- 
puter ,  , ,  but  that  is  a  big  deaf  .  . . 
about  $75,000  ...  it  wilt  take  a  few 
more  months  to  get  set  up, 

I  have  canceled  your  subscription 
,  ,  „  there  is  no  way  to  stop  an  issue  or 
two  of  the  magazine  going  to  you .  , . 
my  compliments .  >  * 

Now,  regarding  your  ham  license 
,  .  .  /  am  truly  ashamed  of  you.  I  see 
little  girls  of  ten  getting  ttwir  General 
licenses  and  here  you  are  trying  to  tell 
me  that  a  ten  year  old  girl  is  better  at 
sticking  to  something  than  you  are. 

Your  tetter  is  going  to  get  a  lot  of 

use  . , .  /  intend  to  hold  it  up  as  an 
excellent  example  of  why  it  is  impor- 
tant to  have  a  code  test  for  the 
license,  if  someone  cares  so  little 
about  getting  a  ham  ticket  that  they 
won't  even  spend  that  little  effort, 
there  is  no  way  that  they  can  be 
worth  anything  to  us. 

ft  doesn't  take  brains  to  get  a  ham 
license  ...  it  doesn't  take  education 
...  if  doesn't  take  any  talent ...  a//  it 
takes  is  some  work  and  you  are  too 
lazy.  We  have  hams  who  are  so  dumb 
they  can  fust  barely  talk  .  . .  so  unedu- 
cated they  can't  write  much  more 
than  their  name  . .  .  but  they  hang  in 
there  and  get  their  ticket  even  if  it 
takes  them  a  year  of  hard  work. 

You  only  wanted  to  use  voice  . . . 
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weft,  that's  about  art  I've  used  over  the 
years,  but  there  have  been  times  when 
it  has  been  important  for  me  to  know 
the  code  .  . .  ft  saved  85  lives  once, 
believe  it  or  not,  including  mine. 

Maybe  f'm  being  harsh,  but  you 
sound  suited  to  what  t  am  hearing  on 
CB  where  it  takes  nothing  more  than  a 
reach  in  the  pocketbook  to  get  on  the 
air  and  waste  your  time  .  .  ,  and  wait 
for  death  to  eventually  come  along, 
having  added  little  to  the  world  - 
Wayne, 


LIKE  NBC 


5V/DIV 


Here  is  some  information  regarding 
continuing  PR  efforts  in  our  area.  I 
hope  the  information  will  be  of 
interest  to  other  hams,  not  only  in 
regard  to  PR,  but  also  in  the  use  of 
microprocessors  and  terminals  for 
support  of  their  amateur  activities. 

Solid  2  meter  communications 
combined  with  the  world  of  computer 
technology  to  provide  communica- 
tions for  the  State  Sanctioned  Canoe 
Races  at  Milford,  Michigan.  Race 
progress  from  various  checkpoint 
stations  along  the  Huron  River  were 
relayed  to  Race  Control  via 
WR8AAA. 

Race  operations  were  tightly  con- 
trolled by  the  base  station  in  order  to 
cut  down  on  unnecessary  trans- 
missions as  pertinent  race  information 
was  being  patched  to  the  P,A.  System. 

Also,  located  at  the  base  station 
was  a  computer  video  terminal  which, 
combined  with  remote  monitors,  was 
used  to  format  and  display  race 
progress  to  the  spectators. 

Thirteen  members  of  the  Ivlilford 
Amateur  Radio  Club  participated  in 
the    event    through    the   courtesy   of 


.8V  — ■ 
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IS1  nIeO^D^SEE^^'  BUT  A  G00D  f0MHtSC0PE  (0R  BETTER} 


GRAPH  REPRESENTS 
WAVEFORM  AT  THIS 
POINT 


CLOCK  OUT 


OUTPUT  HERE  SEEMS 
TO  RUN  OUR  TTL 
LOGIC  BOARDS  VERY 
WELL.AND  THIS  DE- 
SIGN  IS  GOING   INTO 
OUR  NEW  LOGIC  BOARDS 


LM555  clock  glitch  and  corrective  circuit.  .8  V  represents  the  lower  boundary  of 
the  uncertainty  area  for  TTL  logic  signals*  A  signal  which  hovers  about  that 
point  may  very  easily  cause  several  transitions  in  a  TTL  gate.  74  7/4$  seem  most 
prone. 


W8JWQ  typing  race  information  into  his  home  brew  video  terminal  during 
the  Milford  Canoe  Races, 


WR8AAA,  The  home  brew  video 
terminal  was  provided  by  W8JWQ, 
who  normalty  uses  it  with  an  8008 
microprocessor  system. 

Response  to  the  overall  effort  was 
very  favorable,  with  many  PR  points 
being  scored  with  city  officials.  For 
example,  witness  the  following 
excerpt  from  the  Milford  Times: 
"Alten  extends  fits  thanks  to  the 
Milford  Amateur  Radio  Club  for  pro- 
viding superior  communications  ser- 
vices during  the  entire  two  day  event. 
One  racer  said  the  local  group's  ser- 
vices were  like  those  of  NBC." 

John  Moore  WSJ  WO 
Ivlilford  Ml 


FREE  PLEASURE 


"FREE  -  one  trip  to  Hawaii  for  10 
days.'1  (One  year  from  now  it's  just  a 
memory.) 

"FREE  -  a  ticket  to  the  Metro- 
politan Opera."  (One  year  from  now 
justs  musical  memory.) 

"FREE  -  one  year's  subscription 
to  73"  (Send  3  year  subscription  and 
pay  for  two  and  get  a  free  year  of 
constant  ham  pleasure.) 

Enclosed  please  find  my  renewal 
and  subscription  for  three  years  to  73, 

Syd  Ty meson  W3FL,  WA1BXD 
Takoma  Park  MD 


GLITCH 


We  (at  Collimation,  Inc.)  have 
found  an  interesting  item  you  may 
wish  to  pass  on  to  your  readers  of  73. 
It  seems  that  the  555  timers  from 
National.  Signetics  and  Raytheon  {and 
perhaps  others)  have  a  glitch  on  the 
falling  edge  at  about  ,8  V,  which  may 
cause  some  TTL  devices  to  see  two 
clock  pulses  where  only  one  was 
intended.  I  have  enclosed  a  diagram 
depicting  the  problem  and  the  solu- 
tion we  use, 

Joe  Magee  WA5ACA 
Austin  TX 


GREEN'S   FAULT 


Keep  up  the  good  work  in  73.  I'm 
having  a  tough  battle  with  the  ARRL 

conservatives  down  here  in  Houston, 
Tex.  According  to  them,  "It's  all 
Wayne  Green's  fault." 

I  wonder  if  all  the  repeater  boys 
know  who  it  was  that  made  the  2 
meter  band  what  it  is, 

Herbert  G.  Robinson  K5URX 
League  City  IX 


CRAZY  TAPE 


I  just  got  word  that  I  finally  passed 
the  code  test  to  get  my  Advanced 
license  and  upgrade  from  a 
Technician.  Since  I  just  graduated 
from  Purdue  in  Electrical  Engineering, 
passing  the  written  exams  was  a  snap, 
but  the  code  was  a  real  snag.  I  got 
your  14  wpm  backbreaker  last  spring, 
after  I  had  already  flunked  the  code 
once.  So,  once  I  got  the  tape  and  read 
how  great  it  was,  I  figured  that  all  I 
would  have  to  do  is  listen  to  it  and 
breeze  through.  Much  to  my  surprise, 
I  proceeded  to  flunk  the  test  twice  in 
six  weeks.  I  was  pretty  frustrated,  and 
just  hung  the  whole  thing  up  for  the 
summer,  I  got  the  bug  again  towards 
the  end  of  August,  and  I  finally 
discovered  how  to  use  the  crazy  tape. 
I  found  out  that  I  not  only  had  to 
copy  the  tape,  but  copy  it  easily, 
almost  unconsciously,  for  20-30 
minutes  at  a  time.  When  I  got  so  that  I 
could  talk  to  my  wife  and  still  copy 
easily,  \  knew  I  was  ready,  i  went  into 
the  exam  room  and  copied  about  two 
minutes  of  the  tape,  corrected  a 
couple  of  mistakes  and  copied  the  last 
two  minutes  correctly.  The  difference 
was  how  hard  I  worked  on  the  tape 
beforehand. 

I'll  be  in  Africa  next  year;  and  hope 
to  see  you  all  m  the  pileupsl  [ 

Joe  Ely  WB9PVL 
Lafayette  IN 
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WHITE   ELEPHANT 


tionr    and    in    this    case, 
becomes  a  white  elephant. 


the    timer 


MSI 


Your  editorial  musings  about  timers 
sent  me  to  my  new  copy  of  Part  97  to 
do  some  checking,  and  sure  enough, 
there  is  no  legal  requirement  for  a 
timet  on  either  the  input  or  the 
output  ol  the  repeater.  Part  97.88d 
does  say  that  there  must  be  a  timer  on 
the  CONTROL  SYSTEM  so  that  in 
the  event  of  failure  the  repeater  is 
taken  off  the  air.  Where  this  great 
misconception  got  started  I  do  not 
know.  I  am  a  control  station  with  one 
of  the  busiest  repeaters  in  the  New 
York  Dty  area,  WR2ACD.  an  open 
machine  with  a  weekly  user  list  of 
about  500  600  steady  people.  With 
the  transients  it  goes  to  about  650  a 
week,  In  this  case,  with  the  repeater 
on  the  air  24  hours  a  day  and  getting 
steady  use  for  about  2?  of  those 
hours,  a  timer  is  needed  to  keep  rag 
chewers  at  bay  during  "traffic  hours/' 
those  hours  when  the  commuters  take 
over.  At  other  times,  however,  rag 
chewing  is  usually  the  mode  of  opera- 


As  I  travel  throughout  the  area  I  am 
amazed  at  the  number  of  machines 
that  have  timers  and,  frequently,  not 
many  users.  Again,  I  suspect  the  great 
misconception.  It  is  certainly  an  un- 
necessary inconvenience.  Man  does 
not  talk  in  two  to  three  minute 
segments  with  a  three  second  pause.  It 
is  needed  on  the  machines  with  large 
papulations,  but  why  with  the  less 
populated  machines?  Having  dispelled 
the  "because  it's  taw"  myth,  maybe 
more  repeater  owner/operators  will 
reconsider  their  stand  on  the  issue.  I 
think  it  would  make  operating  a  bit 
more  natural.  Of  course  the  timer  on 
the  control  system,  be  it  wireline  or 
220  MHi  and  above,  must  remain  in 
force  to  keep  the  uncontrolled 
repeater  off  the  air. 

Stephen  Mendelsohn 

Control  Station  off 

WR2ACD/WR2AFE/WR2AEH 

Licensee  of  WR2AFS/WR2AEN 

Flushing  NY 


trwin  Dresner  W2TRP.  with  the  sol ki state  ATV  transmitter  which  he  developed. 


As  a  subscriber  to  your  wonderful 
mag,  I  would  like  to  tell  your  readers 
about  a  possible  channel  of  amateur 
publicity. 

For  the  Amateur  Radio  Club 
looking  for  a  new  Public  Relations 
medium,  I  have  one  to  suggest.  The 
medium  is  the  MSI  program  found  on 
many  CATV  systems.  MSI  is  a 
mechanized  presentation  of  informs- 
tion  like  time,  wx  and  news.  Usually 
seen  on  a  no n  broadcast  channel,  MSI 
may  be  coupled  with  a  35  mm  slide 
projector.  The  slides  on  the  projector 
can  be  pictures  of  local  buildings, 
advertising,  and  public  service 
messages.  The  slides  flash  on  the 
screen  for  usually  15  seconds  and  then 
the  MSI  unit  switches  back  to  the  wx, 
time,  news,  etc. 

Your  club  can  have  a  Public  Service 
Announcement  on  the  MSJ  cable 
channel      announcing     when     the 


Continued  on  page  14 


Ed  Pfflar  W2KPG,  receiving  test  pattern  from  W2TRP  on  UMARC  ATV 
Technical  Net 


SPURRING  ATV 


] 


Despite  the  advice  of  some 
engineers  that  it  could  not  be  done 
because  of  an  internal  decoupling  net- 
work, electronics  engineer  Irwin 
Dresner  W2TRP,  of  Syosset,  L.L 
(NY),  succeeded  in  video  modulating 
a  Motorola  440  MHz  MHW-710  power 
module  with  a  full  4.5  MHz  band 
width  TV  signal.  His  fifteen  Watt 
output  signal,  coming  from  a  palm 
sized  solid  state  TV  transmitter,  was 
received  by  K2R1W,  W2KPQ  and 
WA2APJ  on  September  2nd  during 
the  weekly  meeting  of  the  LIMARC 


ATV  Technical  Net  W2TRP  wili 
make  full  disclosure  of  his  techniques 
to  industry  and  amateur  radio  in  the 
hopes  of  spurring  ATV  activity. 

The  ATV  Net  operates  on  the 
LIMARC  146,85  MHz  (output) 
repeater  and  transmits  video  on  a 
simplex  basis  on  439.25  MHz.  Signals 
are  receivable  throughout  the  metro- 
politan New  York  area  each  Monday 
evening  from  10  to  1 1  prn. 

I'm  enclosing  some  photos  of  some 
UMAftC  ATV  Technical  Net 
members  which  you  might  find 
interesting. 

Ed  Pillar  W2KPG 
Syosset  NY 


WA2APJ,  Wantagh. 


WB2AQM,  /Vew  Hyde  Park. 


WA2YQT.  East  Meadow. 


WA2QHM,  Massapequa  Park. 
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Autobiography 


•j 


T 


3m 


Ancient  Aviator 


W.  Sanger  Green 
1379  £  15  Street 
Brooklyn    NY    11230 


In  The 

Air  Service 


After  the  two  crashes  I  told  you 
about  last  month,  I  finally  got  the 
message  about  flying  the  types  of  civil 
airplanes  that  were  available  at  that 
time.  The  luck  that  was  with  me  in 
the  Lindenhurst,  Long  Island  crash, 
where  the  ground  that  came  up  and 
hit  us  happened  to  be  in  a  field  where 
a  fire  department  was  drilling, 
couldn't  be  expected  to  continue.  If  I 
wanted  to  keep  on  flying,  the  answer 
was  better  equipment.  In  those  days  it 
was  either  flying  mail  or  getting 
extended  active  duty  in  the  Air  Ser 
vice.  I  opted  for  the  Air  Service  with 
the  idea  that,  if  I  found  it  was  the 
kind  of  life  Cleo  and  I  wanted,  I 
would  take  the  examination  for  a 
regular  commission.  So  I  applied  for 
six  months  active  duty,  In  May  1925  I 
received  orders  to  report  at  Langley 
Field,  Virginia  for  six  months  active 
duty  from  1  July. 

For  $50  I  bought  a  model  T  Ford 
sedan  that  I  had  taken  in  trade  on  a 
new  Hupmobile.  It  was  in  good 
mechanical  condition  so   I  just  piled 


The  ground  that  came  up  and  hit 
us  happened  to  be  in  a  field 
where  a  fire  department  was 
drilling  * , , 


our  luggage  in  and  drove  to  Langley. 
When  I  reported  in  I  was  assigned  a 
house  that  I  later  found  was  supposed 
to  be  a  major's  quarters  —  and  I  was 
only  a  first  lieutenant,  Too  good  to  be 
true.  A  few  days  later  Cteo  and  Wayne 
arrived  by  train. 

I  was  assigned  to  the  11th  Bom- 
bardment Squadron.  They  had  one 
hangar  and  seven  active  Martin 
bombers,  plus  one  in  the  back  of  the 
hangar  that  was  being  cannibalized  to 
help  keep  the  rest  in  the  air,  and 
another  that  was  so  near  the  junk  pile 
that,  when  it  was  in  the  air,  its  tail 
wagged  like  that  of  a  dog.  These 
NBS-1s  were  stick  and  wire  jobs  that 
were   built  during   WW1,  They  were 


biplanes   equipped  with  two   Liberty 

engines. 

My  first  flight  in  one  of  these 
bombers  was  on  the  4th  of  July  when, 
as  co-pilot  to  Capt.  Early  Duncan,  the 
Squadron  commander,  we  lead  a  seven 
ship,  three  hour,  formation  flight  to 
Richmond  and  returned.  In  a  fa w  days 
I  was  checked  out  in  the  bombers. 
The  MACA  [National  Advisory  Com- 
mittee for  Aeronautics}  had  a  hangar 
on  the  field  for  their  experimental 
planes.  Tom  Carrol,  a  very  good  friend 
of  mine,  was  their  chief  test  pilot  and 
through  his  good  graces  I  was  able  to 
borrow  various  types  of  planes,  most 
of  them  single  seaters,  such  as  Spads, 
SE5sp  Fokker  V1 1  s  and  Vought  V£7s, 
to  have  fun  in.  |  reciprocated  by 
checking  Tom  out  in  Martins, 

During  my  six  months  tour  at 
Langley  I  made  some  52  cross  country 
f fights  in  DHs  and  Martins,  Some  were 
eventful  (mostly  due  to  the  very 
sketchy  weather  information  avail- 
able), others  just  pushing  the  ships 
along:  Bombers  cruising  at  about  70 
mph  and  DHs  at  about  85  if  you 
weren't  bucking  a  wind.  The  ground 
doesn't  go  by  very  fast  unless  you  are 
right  down  on  the  tree  tops.  Some  of 
the  more  important  trips  I  made  were 
to  Boiling  Field  at  Anacostia,  ac., 
when  it  was  my  turn  to  bring  back  the 
5  gallon  can  of  grain  alcohol  that  was 
needed  each  week  to  keep  the 
"Anonymous  Alcoholics"  on  the 
"prohibition  dry"  post  properly  lubri- 
cated. It  made  about  ten  gallons  of 
gin,  but  then  there  were  a  lot  of 
Ehirsty  subscribers  on  the  post  If 
Wayne  can  remember  (he  was  three 
years  old  at  the  time)  he  can  attest  to 
the  gin's  potency,  as  he  somehow  got 
hotd  of  a  glass  with  a  little  in  it  and 
choked  it  down.  He  was  reeling  before 
Cteo  realized  what  had  happened, 

Around  the  first  of  August,  Capt 
Duncan  was  transferred  to  the  Com- 
mand  and  General  Staff  School  at 
Fort     Leavenworth.      I     was     quite 


flattered  when  Major  (Tubby)  West- 
over  asked  me  if  \  would  take  over 
command  of  the  11th  Squadron  until 
Lt.  Ken  Walker  arrived  in  December 
to  be  its  regular  CO.  Westover  was 
Commandant  of  the  Field  so  I  said 
"yes"  even  though  I  knew  it  meant  a 
great  deal  of  responsibility  as  we  J I  as 
the  loss  of  what  otherwise  would  be 
leisure  time.  So,  after  an  audit  of  the 
squadron  fund,  I  took  over  Capt 
Duncan's  cigarette  pock-marked  desk. 
The  personnel  of  the  1 1  th  consisted 
of  tour  reserve  lieutenants,  on  active 
duty  like  myseff,  and  124  enlisted 
men,  1  inherited  an  excellent  team  of 
noncommissioned  officers:  a  first 
sergeant  who,  with  the  squadron 
clerk,  ably  handled  the  mass  of 
squadron  paperwork,  daily  work 
assignments,  discipline,  etc;  and  a 
supply  sergeant  who  not  only  knew 
his  way  around  Langley  but  had 
excellent  connections  at  several  other 
Air  Service  posts,  as  weh  as  nearby 
Fortress  Monroe  and  Camp  Eustace, 
He  could  get  almost  anything  needed 
in  record  time.  No  questions  asked. 
The  mess  sergeant  seemed  to  be 
"grouse"  (grumble)  proof,  which  is 
saying  a  lot.  He  had  two  cooks  and 
two  or  three  KPs  (kitchen  police)  to 
help,  and  had  to  operate  on  a  very 


NCOs  can 

teach 

a  young  lieuten- 

ant  much 

more 

about 

running  a 

squadron 

than 

any 

officer's 

school  .  .  . 

tight  budget  Our  hangar  crew  of 
mechanics  and  specialists  and  their 
maintenance  shops  were  bossed  by  a 
master  sergeant  who  had  been  in  the 
service  for  about  18  years  and  was 
"bucking"  for  a  20  year  retirement 
Very  few  things  escaped  his  notice, 
and  when  he  had  inspected  a  ship  and 
signed  it  out  to  the  line  you  could  be 
sure  that  it  was  airworthy.  These 
NCOs  can  teach  a  young  lieutenant 
much  more  about  running  a  squadron 
than  any  officer's  training  school. 
However,  a  squadron  CO.  is  needed 
to  oversee  and  coordinate  the  work  of 
the  several  jealously  guarded  squadron 
domains. 

The  administrative  procedures  I  set 
up  seemed  to  work  pretty  well.  The 
four  lieutenants  and  I  took  turns  at 
standing  the  reveille  roll  call  every 
morning.  Two  mornings  a  week  I  had 
a  short  staff  meeting  attended  by  the 
officers  and  the  first,  supply,  mess  and 
hangar  master  sergeants,  to  discuss 
and  settle  any  squadron  problems  and 
aiso  to  finalize  the  next  day's  opera- 
tions  schedules.  The  other  four 
mornings  a  week  I  was  in  my  office 
right  after  barracks  inspection  to  sign 
papers  and  to  discuss  the  problems  of 
any  of  the  men.  One  of  the  officers  or 
myself  had  to  be  available  on  the  post 
at  all  times  day  and  night 

About  the  end  of  September  a 
major  arrived  at  Langley  with  his 
family,  so  we  were  moved  to  a  house 
in  the  lighter  than  air  section  of  the 
field.  About  a  mile  from  my  hangar, 

I'll  get  back  into  the  air  again  next 
month  with  a  forced  landing  or  so. 
Also  a  tragedy. 
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G3ZCZ  dtsp^ys  the  new  OSCAR 
award  certificate  at  the  AMSAT 
Generaf  Meeting.   Photo  by  W4ART. 


At  the  AMSAT  general  meeting,  the 
four  directors  whose  terms  of  office 
had  expired  v«re  reelected*  T?« 
AMSAT  board  now  comprises  seven 
persons:  Perry  Ktein  K3JTE,  Chuck 
Dorian  W3JPT,  Jan  King  W3GEY,  and 
Bill  Tynan  W3KMV,  who  were  just 
reelected  to  two  year  terms  of  office, 
and  Tom  Dark  WA3LND,  Bill  Dun- 
kerty,  Jr.  WA2IN8  and  Larry  Kayser 
VE3QB.  who  are  in  the  middle  of 
their  terms  of  office.  8ob  Carpenter 
W30TC  was  later  appointed  Secre- 
tary, Gary  Tater  W3HUC,  Assistant 
Secretary,  and  Roy  Rosner  WB4U0X, 
Treasurer,  The  meeting  was  attended 
bv  about  seventy  persons.  Reports 
were  given  on  the  progress  of  the  next 
radio  amateur  spacecraft  -  the  Phase 
III  high  orbit  project  —  and  on  the 
AMSAT-OSCAR  6  and  7  command 
and  control  activities,  including  the 
changeover  to  microprocessor  control 
at  the  ground  command  stations. 

Certificates  for  the  new  "OSCAR" 
Award  are  available  and  were  first 
shown  at  the  meeting.  Full  details  of 
the  requirements  for  the  award  and  of 
the  meeting  are  published  in  the 
December  1975  issue  of  the  AMSAT 
Newstettst. 

AMSAT-OSCAR  6  celebrated  its 
third  birthday  on  October  t5th  and 
AMSAT-OSCAR  7  its  first  birthday 
on  November  15th.  QSL  cards  are  still 
available  from  AMSAT  for  reception 
reports  of  the  special  relay  trans- 
missions from  the  satellites  commem- 
orating these  anniversaries.  The  Jet 
Propulsion  Laboratories  (Radio  Club) 
at  Pasadena.  California  held  an 
OSCAR  momh  from  October  15th  to 
November  15th,  with  special  exhtbris 
depicting  the  two  spacecraft. 

A  distance  record  for  amateur 
satellite  relay  communications  has 
been  claimed  by  G310R  and  W6CG, 
lor  a  QSO  made  over  a  ground  d i s- 
tance  of  nearly  6000  miles.  As  this 
path  is  well  out  of  direct  line  of  sight 
range,  the  contact  was  made  using 
meteor  scatter  techniques  on  succes- 
sive evening  orbits.  The  QSO  took  two 
weeks  to  complete. 


The  FCC  has  authorized  radio  ama- 
teurs in  the  USA  equipped  for  RTTY 
to  transmit  ASCII  coded  signals 
through  the  AMSAT  OSCAR  space- 
craft for  experimental  purposes. 
AMSAT  is  interested  in  receiving  pro- 
posals for  and  carrying  out  experi- 
ments in  transmitting  computer  data 
via  satellite. 

New  orbit  books  for  1976  listing  all 
AMSAT-OSCAR  6  and  7  orbits  are 
available  from  Skip  Reyman  WGPAJ, 
PO  Box  374,  San  Dimas,  CA  91773 
for  $3.00  (or  20  IRCs)  postpaid. 

W2GN  has  completed  tests  oper- 
ating mobile  in  motion  using  SSB,  via 
AMSAT-OSCAR  7  Mode  B  -  with 
fantastic  results,  His  signals  were  fully 
audible  over  most  of  the  East  Coast  of 
the  USA  during  the  15  minutes  or  so 
that  the  spacecraft  was  within  his 
visibility  range.  These  experiments 
have  demonstrated  the  superior  down- 
link capability  of  Mode  R.  If  you 
would  like  to  listen  to  really  good 
downlink  signals  for  a  change,  try 
listening  to  AMSAT-OSCAR  7  Mode 
3. 

Support    The     AMSAT    Team    That 
Brought  Us  OSCAR  6  and  7' 

Since  November  1974,  amateur 
radio  has  had  not  one,  but  two  long- 
life  OSCAR  satellites  available  for  use 
by  the  international  Amateur  Radio 
community: 

•  AMSAT-OSCAR  6.  Launched 
October  15,  1972  by  NASA  piygy 
back  (with  NO  A  A  2,  which  has  long 
since  expired),  OSCAR  6  continues 
to  function,  having  tripled  its  orig^ 
inal  one-year  lifetime  goal. 

•  AMSAT-OSCAR  7.  Launched  Nov- 
ember 15+  |974  by  NASA  piggy- 
back with  NOAA-4.  OSCAR  7 
exceeds  the  capability  of  the  first 
Six  OSCARS  combined, 

AMSAT  is  now  developing  Phase  III 
spacecraft,  intended  for  much  higher 
orbits.  AMSAT  Phase  HI  promises  to 
be  a  considerable  step  forward  beyond 
OSCAR  satellites  launched  to  date, 
making  possible  reliable  communica- 
tions over  transcontinental  distances 
for  hours  at  a  time. 


Joe  Kasser  G3ZCZ 


AMSAT  membership  application 


Jot 


_      mV  dues  Ul  S 10  per  year  |,  and  £_ 


At  inched  h  S 

donation  in  vuppoft  of  the  Amateur  Satellite  Program,  [ Appro Himaidy  half 
the  dues  arc  fot  tubuiiption  to  the  quarterly  AMSAT  NewrietMr,  arxf  Life 
Membership  is  available  for  contributor*  of  over  SI 00.) 

Contribution*,  above  the  dues  jre  U*  deductible  under  Section  170  of  the 
Internal  Revenue  Code.  Thank  you  lor  your  support' 


Name 


Address 


Gtv 


State 


73 


Call 


_:_ 


Mutt  application  t(f:  AMSAT,  P.O.  Bo*  27.  Washington  DC  20044 
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PINHEAD-PART  I 


I   insLst    th*t  you  print    ev 


from  page  t  f 

meetings  are,  upcoming  hamfests,  or 
whatever  you  can  dream  up.  You  will 
be  wise  to  keep  the  number  of  words 
at  a  minimum  because  the  slide  has  a 
tendency  to  look  confused  with  heavy 
wordage.  It  also  must  be  pointed  out 
thai  15  seconds  may  be  too  short  for 
some  trifocal  wearers  to  wade  through 
a  girtby  text. 

If  your  local  CATV  system  has  an 
MSI  program,  approach  the  manager 
and  ask  him  if  he  has  room  on  tils 
slide  projector.  He  will  be  more 
inclined  to  accept  your  request  if  you 
make  the  slide  yourself.  Just  have 
some  arty  member  make  an  announce- 
ment on  a  10  inch  or  so  square  card 
and  then  take  a  slide  picture  of  it  (in 
color  would  be  a  good  ideal. 

Neil  SerafiTi  WB2VRZ/2 
Syracuse  NY 


A  LOT  OF  BULL 


I'm  going  to  agree  with  S.  Reed  and 
his  opinion  about  QST  in  the  October 
issue.  My  subscription  to  QST  is 
almost  over.  I  am  13  years  old  and 
planning  to  get  a  Technician  ticket  in 
the  near  future  By  reading  an  article 
in  73,  f  know  a  little  more  than  I  did 
yesterday.  Steve's  letter  was  most 
meaningful  and  I  agree  with  it  in  every 
way. 

I  am  going  to  subscribe  to  73  as 
soon  as  possible,  for  QST  is  a  waste  of 
lime  and  money  for  me. 

I  read  73  whenever  I  get  a  chance 
to.  When  I  do,  I  turn  right  to  the 
letters  and  read  the  criticism  of  CB 
and  the  CBers,  It's  unbelievable  to  Find 
out  how  many  people  like  CB  and  the 
chickens  who  are  on  it,  but  please 
don't  think  they're  all  bad, 

I  agree  that  a  large  percentage  of  it 
is  just  a  lot  of  bull  (Uke  channel  10 
with  the  truckers  and  other  stations 
that  don't  care  if  there  is  someone 
modulating  with  another  person).  If 
you  wish  to  talk  and  ask  for  a  break, 
you  won't  get  one,  and,  if  you  do,  just 
try  to  talk  when  there  are  twelve 
other  people  talking,  plus  the  mike 
keyers,  garbage  mouths  and  smokey 
reporters. 

if  you  have  a  ham  ticket,  keep  it!  If 
you  have  a  CB  license  -  that's  alright 
—  don't  ruin  it  or  ruin  it  more.  If 
you're  wondering,  my  father  has  a  CB 
license,  but  for  me  to  understand 
radio  I  might  as  well  make  the  best  of 
it  with  my  realistic  Navaho  TRC/30A. 
Keep  printing  those  fetters? 

T,  Carlsen 
ManliusNV 


_J 


I've  been  using  your  J3  wpm  code 
tape  for  the  past  few  days.  It  Is 
definitely  a  buster,  On  my  Lafayette 
player  it  runs  upwards  of  16+  wpm,  so 
I  use  the  word  thirteen  advisedly,  I've 
been  a  Tech  since  1967  and  5  wpm 
(less  numerals  and  punctuation)  used 
to  be  like  the  Myth  of  Sisyphus,  I 
used  to  count  the  dots  I  I  nearly  went 
up  the  wait  with  the  "IEEJE"  code 
group.  Luckily,  I'm  not  an  epileptic, 
or  else  I'm  sure  J  would  have  had  a 
grand  ma!  seizure*  Gonna  take  the 
General  exam  in  a  few  weeks  and  if  I 
don't  pass  the  13  wpm,  I'm  getting  a 
CB  rig  and  call  myself  "pinhead". 
Wish  me  luck. 

Howard  X  Margulies  WB2FY Y 

Brooklyn  NY 
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PINHEAD-PART   II 


After  45  days  of  bedlam  with  7Js 
13  wpm  tape,  I  finally  got  up  the 
nerve  and  took  the  test.  Well,  I  passed, 
copying  roughly  2%  straight  minutes 
before  the  panic  and  temporary  palsy 
set  in,  I  guess  the  realization  that  this 
was  actually  the  dreaded  "code  test" 
was  too  much  to  bear.  Now  comes  the 
real  test  of  endurance:  waiting  for  my 
ticket  to  arrive. 

Howard  J.  Margulies  WB2FY Y 

Brooklyn  NY 


This  is  a  report  on  my  progress  with 
the  73  code  tape  I  purchased  from 
you.  it  was  the  13  wpm  plus  tape. 

The  tape  sure  did  help  me  over  the 
hump,  I  was  up  to  about  10  or  11 
wpm  and  could  not  seem  to  get 
beyond  that.  Mastering  that  tape  did 
wonders,  I  spent  a  total  of  six  hours 
and  thirty  minutes  with  the  tape, 

I  went  down  to  the  FCC  office  here 
in  K,C+,  Mo.,  in  July,  and  passed  the 
General   test   just   fine.    I   then  went 


^ii*1*^.- 


back  in  August  and  passed  the 
Advanced  test.  I  got  my  General 
ticket  in  September  and  am  now 
waiting  for  my  Advanced  ticket. 

1  think  your  magazine  is  the  best 
and  those  editorials  are  something 
else.  That  is  the  first  thing  I  read  and 
the  next  are  the  letters,  which  are  very 
enlightening  as  to  the  thinking  of  your 
readers.  Sometimes  the  pros  and  cons 
make  me  wonder  which  is  right  and 
wrong. 

Melvin  B.  Walker  WB0OTW 
Raytown  MO 

Pros  are  right,  cons  wrong.  -  Wayne. 


COLLECTOR'S  ITEMS 


Just  a  little  nostalgia  and  then  I'll 
get  to  the  point.  Back  in  the  late  30s  I 
went  to  work  for  RCA  Communica- 
tions out  at  Rocky  Point  and  got  my 
W2  call  -  it  was  W2NSO.  So  what  you 
say?  Well,  wid  ur  W2NSD,  we're  both 
in  a  pretty  close  bracket  and  I  have 
always  been  able  to  identify  wrth  you 
for  that  and  a  few  other  reasons. 
Almost  20  years  ago  you  began  pub- 
lishing your  RTTY  Bulletin  -  gee, 
come  to  think  of  it,  that  was 24  years 
ago!  Wellr  anyway,  your  Radio  Tele- 
type Bulletin  grew  and  got  a  lot  of  us 
realty  turned  on,  AND  provided 
needed  information  and  techniques. 
Then  came  the  RTTY  column  started 
in  T955  {I  believe}  in  CQ  when  you 
were  running  that  one.  And  then  you 
had  the  perseverance,  drive,  etc.,  to 
bring  out  the  RTTY  Handbook.  I  have 
a  FIRST  EDITION  (that  was  in  1957r 
if  my  memory  serves  me).  Anyway, 
this  was  just  what  it  took  to  provide  a 
source  of  information,  a  place  to  go, 
to  get  the  dope  on  this  RTTY  thing. 
I've  been  into  it  ever  since! 

Well,  now  what  I  see  coming  up  is 
this  computer  deal!  Wayne,  this  is 
great!  You  are  coming  out  with  this 
BYTE  bit  -  what  a  wonderful  thing! 
Comes  now  a  pface  to  find  info  and 
knowhow  and  a  chance  to  really  get 
into  this  digital  scene.  So  much  of  it  Is 
kicking  around  but  how  can  a  guy  get 
started?  Now  comes  8 YTE  and  here  is 


ilij'l" 
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AVtrtffe 
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NO  STRINGS 


My  writing  efforts  have  always  been 
slanted  to  aid  those  with  limited 
hobby  budgets,  by  describing  more 
economical  methods.  Continuing  in 
that  vein,  in  the  face  of  ever  escalating 
prices,  l  wish  to  share  en  idea  which 
gives  more  dollars  for  buying  amateur 
goodie*, 

For  a  few  years  I  have  enjoyed  a 


free  bank  checking  account  which 
pays  5  percent  interest.  Personalised 
checks,  air  mail  stamped  envelopes 
and  FDIC  insurance  are  a  part  of  the 
package.  No  strings. 

Other  banks  in  Massachusetts  and 
New  Hampshire  offer  similar  service, 
but  my  satisfying  experience  has  been 
with  Home  Savings  Bank.  69  Tremont 
Street,  Boston  MA  Q2108. 

Gene  Brizendine  W4ATE 
Hutttsville  AL 
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the  answer,  Wayne,  I'm  aH  for  you  on 
this.  This  is  the  first  step  -  with 
BYTE  going  you'll  get  enough 
together  pretty  quick  to  be  able  to 
come  out  with  a  computer /digital 
techniques  handbook,  and,  if  I  know 
you,  it  won't  be  long  coming.  So  - 
here  is  my  check  for  ten  bucks  10  get 
in  on  the  charter  subscription  10 
BYTE  and  I  sure  HOPE  you  have  a  =1 
September  issue  to  send  along  to  me 
—  these  will  be  collector's  items! 

C.  P.  Cook  W5 YOU 
Houston  TX 


SETBACK 


Amateur  radio  operators  in  Tulsa, 
Oklahoma  received  a  setback  on 
September  18,  1975.  The  "Tulsa 
Metropolitan  Area  Planning  Com- 
mission" Adjustment  Board  ruled  that 
amateur  operators  do  have  the  right  to 
have  a  radio  tower  and  antenna  at 
their  residence.  However,  they  ruled, 
although  antennae  height  was  un- 
limited as  far  as  they  were  concerned, 
the  tower  is  a  structure  and  as  a 
structure  was  limited  to  a  26  ft. 
maximum  height  This  ruling  is  being 
appealed,  of  course.  The  Board  indi- 
cated that  the  city  ordinance  was 
unclear  and  needed  to  be  clarified  or 
rewritten.  This  ruling  was  made  in  the 
case  of  a  group  of  local  residents  vs. 
Jim  Picket  K5LAD.  The  Tufsa 
Repeater  Organization,  in  cooperation 
with  the  Tulsa  Area  Radio  Club  and 
the  Broken  Arrow  Radio  Club,  are 
drawing  up  an  ordinance  proposal  to 
present  to  the  TMAPC  to  use  as  a 
guide  for  adopting  a  new  ordinance. 

Anyone  wishing  to  contribute 
specific  wording  or  ideas  for  the 
ordinance  or  the  K5LAD  legal  defense 
fund  may  do  so  by  sending  to  8ox 
1422,  Tulsa  OK  74101, 

Jerry  Broderick  VUB5NXB 

Public  Relations 

Tulsa  Repeater  Organization 

Box  1422 
Tulsa,  Oklahoma  74101 


ALMOST   READY 


] 


i  just  wanted  to  drop  a  note  to  you 
guys  letting  you  know  that  I  am  really 
impressed  with  one  of  your  adver 
tisers,  S.  D.  Sales  Co.  Despite  today's 
runaway  inflation,  an  introduction  to 
tomorrow's  worEd  of  digital  elec- 
tronics is  available  today  with  S>  D. 
Sales'  Digital  Clock  Kit  on  yesterday's 
experi mentor's  budget.  This  is  really  a 
relief  to  get  into  a  new  area  of 
electronics  and  build  a  device  for  just 
a  litUe  more  than  a  sawbuck. 

By  the  way.  1  would  like  to  thank 
Paul  S,  Vydareny  WB2VUK,  Jim 
Votstad  DA1JV  and  Ken  Mahoney 
K60PG  for  the  fetters  of  encourage- 
ment and  assistance  in  response  to  my 
letter  published  in  your  May  issue  of 
73.  It  will  not  be  long  now  before  I 
am  ready  to  take  my  ham  exam. 

SP5  Kenneth  E.  Wigger 

HHB  IstSn  1st  ADA 

APO  NY  09077 


INTEREST  AROUSING 

Enclosed  are  the  orders  for  certain 
items  and  for  reader  service.  I  am  a 
teacher  of  phvsics,  chemistry,  and 
physical  science,  I  hope  to  start  an 
amateur  radio  club  in  the  high  school 
soon  and  possibly  affiliate  with  one  of 
the  MARS  systems.  There  is  some 
possibility  of  starting  an  electronics 
class  In  the  future,  as  there  is  none 
now  here  in  the  Nuernberg  (Germany) 
American  High  School  for  U«S,  mili 
tary  dependents. 

The  high  school  has  a  computer  and 
terminal  for  one  cfass  in  computer 
math  and  one  in  business  computer 
work,  I  am  subscribing  to  BYTE  to 
learn  more  about  computers,  particu- 
larly at  the  hobby  level,  which  should 
be  interest-arousing  in  high  school 
students. 

In  the  past  I  have  sponsored  Elec- 
tronics/Amateur Radio/MARS  lAir 
Force)  in  Okinawa  and  in  two 
different  bases  in  Japan  with  good 
response.  I  hope  to  create  interest 
here.  Any  other  publications  or  sug- 
gestions along  both  the  radio  and  the 
computer  lines  as  applied  to  high 
school  level  students  will  be  appre- 
elated 

I  have  applied  for  a  German  callsign 
through  the  U.S.  Army,  as  we  are 
requested  to  do,  via  the  German  Post 
Office  (who  issues  the  calls),  but  it  has 
not  arrived  as  yet. 

J,  Worth  Gurley  W7GH 
Nuernberg  American  High  School 

APO  NY  09696 

HAM  HAWKS 


The  article  in  73  (October,  1976), 
by  John  Murray  W1BNN,  was  cer- 
tainly nostalgic  of  early  flying  and  the 
old  Five  Meter  band.  One  important 
and  interesting  fact  omitted  by  the 
author,  however,  was  that  the  famous 
Frank  Hawks  was  a  ham!  Indeed,  And 
a  good  CW  man  he  was.  I  recall 
working  him  several  times  on  40 
meters  in  1935.  His  call  was  W1UI. 

Ben  F   Holloman  W5CP 
Dallas  TX 


FIRST  RATE 


Zl 


Thank   you  for  putting  out  a  first 
rate  magazine, 

Kenneth  D.  Grimm  K4JGI 
Sweet  Briar  VA 


LO  AND  BEHOLD 


] 


The  FCC  est  am  had  me  scared.  I 
bought  one  of  those  question  and 
answer  books,  failed  the  exam,  lost  9 
bucks,  made  my  wife  mad  and  lots  of 
other  bad  things. 

Lo  and  behold,  73  says,  "purchase 
one  of  our  books  and  bfeeze  through 
the  tough  FCC  exams/*  Well,  I  did* 

Yesterday    (9/3/75)    t    passed    the 


Advanced  amateur  exam.  Whether  or 
not  I  breezed  through,  I  don't  know, 
but  you  have  the  best  book  out,  and 
take  it  from  one  who  knows. 

If  you  really  want  a  simple  explana- 
tion to  a  complex  Question,  purchase 
a  study  guide  from  73  —  and  then  face 
the  examiner  with  confidence, 

Ancel  W,  Nor r is  WB4AUB 
Birmingham  AL 


WHERE   ARE   THEY? 


On  page  8  of  your  magazine  for 
October  1975,  there's  a  well  written 
article  by  a  16  year  old.  These  are  my 
views  also.  Formerly  a  general  con- 
tractor, my  knowledge  of  electronics 
can  be  put  in  a  thimble.  Why  not  take 
heed  of  this  youngster's  letter  and 
start  devoting  articles  to  us  non  egg- 
heads in  electronics7  We  just  want  to 
be  ham  operators. 

Jrm  a  subscriber  to  both  73  and 
QST.  but  find  little  for  persons  like 
myself  to  realty  read  and  enjoy. 

Just  where  are  all  these  hams  who 
want  to  help  amateur  radio  to  con- 
tinue, and  help  persons  such  as  myselr 
and  others  to  become  hams??? 

Your  tapes  are  helpful. 

Basil  W.  Polenchak,  Sr, 

Box  81  SVSta, 

Andouer  MA  01810 


ONE   IN  THE   BAG 
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I  have  decided  to  gamble  SI  6  on 
the  presupposition  that  your  magazine 
will  continue  to  hold  my  interest  for 
an  additional  three  years  beyond  my 
current  expiration  date.  As  best  my 
records  show,  we  are  talking  about 
extending  my  subscription  to  the 
March,  1981  issue,  I'm  assuming  that 
you  will  accept  this  Inflation-fighting 
effort,  understanding  that  a  subscriber 
in  the  bag  is  worth  three  in  the  hands 
of  the  competition.  Therefore,  please 
find  enclosed  my  check  for  sixteen 
dollars. 

The  basic  TTL  primer  article  by 
WB51RY  (Aug.  75)  was  excellent  and 
much  needed  to  gel  me  started  in  IC 
understanding    and   experimentation. 

Keep  up  the  good  work. 

Joseph  R,  Nelis,  Jr.  K3JZO 
Trafford  PA 


ON   THE   GROUND   FLOOR 


I  enjoy  73  very  much,  I  have  been 
getting  it  on  newsstands,  but  when  I 
read  subscriptions  were  going  up  soon 
I  decided  to  take  advantage  of  the 
lower  subscription  rate  while  I  still 
had  the  opportunity.  So,  herewith  is 
my  check  for  $8,00,  for  twelve  issues 
of  73.  Thank  you. 

I  would  Itke  to  get  in  on  the  around 
floor  with  a  charter  subscription  to 
BYTE  but  I  will  have  to  wan  until 
later   in   the  month.  But  you  will  be 

Continued  on  page  20 
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CONTESTS 


tO,  clc 


AWARDS 


OCK   ZL26X 


ASS  ISTAttfT  CONTEST  MANAGER- PETER  KENNY  ZL2QK 


Jock  White  ZL2GX,  one  of  ZL's 
best  known  hams,  will  be  leaving  New 
Zealand  by  air  12  December  1975 
with  his  wife  for  a  long  awaited 
holiday  in  the  United  States.  Jock  is 
well  known  on  the  bands  and  through 
Break-In,  the  NZART  Official  Journal 
published  monthly.  For  27  years  he 
has  been  Contest  and  Awards  Man- 
agerp  issuing  certificates  and  awards 
and  writing  the  column,  'The  Contest 
Manager  Speaks"  (in  more  recent 
years,  "Contests  &  Awards  from  Jock 
ZL2GX,  with  Assistant  Contest  Man- 
ager Peter  Kenny  ZL2QK").  This 
involves   lots   of   work   -   sometimes 


running  into  five  pages  of  copy  faith 
fully  turned  out  in  a  busy  life  (he  is 
the  Headmaster  of  a  large  school  in 
Qisborne).  Jock  has  fostered  ham 
radio  with  the  same  tremendous 
energy  he  throws  into  all  his  work, 
and  his  and  Beanie's  hospitality  to 
visaing  hams  has  been  fabulous. 

Visiting  ham  friends  in  the  US  will 
be  an  enjoyable  experience  for  them 
both.  If  you  meet  him,  he'll  hit  you 
like  a  whirlwind,  stnke  you  with  his 
humanity,  and  leave  you  the  better 
for  knowing  him.  He's  a  big  man  in 
every  way. 


NATIONAL  CAPITAL 
DX  ASSOC.  USA 
BICENTENNIAL  AWARD 
The  award  will  be  issued  to  any 
licensed  radio  amateur  in  the  world 
for  contacting  ten  different  members 
of  the  NCDXA  using  the  special 
bicentennial  callsigns  during  the  1976 
Bicentennial  year.  Any  band  or  any 
mode  from  1.8  to  29.7  MHz  may  be 
used  but  there  will  be  no  endorse- 
ments for  band  or  mode  or  for  more 
than  10  QSOs,  The  fee  for  the  award 
is  SQd  for  all  US  stations,  but  free  for 
all  DX.  No  QSLs  are  required;  send 
log  information  only  to:  NCDXA 
Awards  Manager,  Raymond  E,  Spence 
W4QAW,  10013  Coach  Road,  Vienna 
VA  22180  USA. 


NCDXA  MEMBERS; 


AC3AFM, 

AC3BQV, 

AC3COR, 

AC3EZT, 

AA3KSQ, 

AA3NGSr 

AC3SW, 

AD3ZAW, 

AD4CTY, 

AQ4EKJ, 

AC4KFC, 

AC4QAW, 

AD4WVT, 

AA4HPF. 


AC3AFQ, 
AC3RWZ, 
AC3CRE, 
AA3HRV, 
AA3MBQ, 
AC3NL, 
A  D  3  E  H  , 
AC3ZSR, 
AD4DXO, 
AD4GKD, 
AD4KQB, 
AC4UMF, 
AC4WWG, 
A82EXK. 


AC3AZD, 

AD3CHP, 

AC3DBT, 

AC3KA, 

AA3NHG, 

AC3QW, 

AC3ZNH, 

AD4CFB, 

AD4EBY, 

AC4IDG, 

AD40MR, 

AC4WSF, 

AC4DPS, 

AC2GHK, 


AC9SZR,  AC3RX. 


DELAWARE  QSO  PARTY 
Starts:  0001  GMT  Saturday, 

December  6 
Ends:  2400  GMT  Sunday, 

December  7 
This  year's  Delaware  QSO  Party  is 
sponsored  by  the  Delaware  Amateur 
Radio  Club  W35L,  and  is  open  to  all 
amateurs.  Stations  may  be  worked 
once  per  band,  per  mode,  for  point 
credit 

EXCHANGE: 

Delaware  stations  give  QSO  number, 
RS(T)r   and   county.   All    others  give 
report  and  ARRL  section,  province, 
or  country, 
FREQUENCIES; 

CWi  3560,  7060r  14060,  21060, 
23160 

Phone:  3975,  7275,  14325,  27425 
28650 

VHF:  50.110,  146.52 
Novices:   3710,  7120,  21120,  28160 
Phone   on   even   hours,   CW  on   odd 
hours. 
SCORING: 

Delaware  stations  score  T  point  per 
QSQ  times  number  of  sections,  pro- 
vinces, or  countries.  Outside  Dela- 
ware, score  5  points  per  Delaware 
QSO  times  1  for  one  county  worked, 
3  for  two  counties  worked,  or  5  for  all 
three  counties  worked  (New  Castle, 
Kent,  Sussex). 

AWARDS; 

Awards  will   be  given  out,  as  well  as 


certificates  for  working  all  three  Dela- 
ware counties. 
LOGS: 

Mailing  deadline  is  January  15,  1976, 
include  an  SASE  for  results  or  W-DEL 
Award,  Logs  should  be  sent  to  John 
Low  K3YHR,  11  Scottfield  Dr., 
Newark  DE  19773, 

MILWAUKEE  AREA  CHAPTER 

OF  THE  10-X  NET  QSO  PARTY 

Starts:  0001  GMT  Saturday, 

December  6 

Ends:  2400  GMT  Sunday, 
December  14 
Stations  may  be  worked  on  all  bands, 
once  on  each  bend.  All  contacts  must 
be  made  using  voice  transmission. 
EXCHANGE: 

IDs,  QSO  number,  Milwaukee  Chapter 
number,  10-X  number,  and  state, 
SCORING: 

Score  one  point  for  each  initial  con- 
tact; 1  extra  point  if  on  10  meters,  1 
extra  point  if  station  is  a  10-X 
member,  or  1  extra  point  if  station  is 
in  Wisconsin.  Score  2  points  if  person 
contacting  is  a  Milwaukee  Chapter 
member.  Thus,  one  OSQ  could  score  6 
points  total. 
AWARDS: 

Plaques  to  the  first  and  second  place 
winners.  Certificates  for  the  next  two 
highest  scorers  in  each  state  (3rd  and 
4th). 
LOGS; 

Logs  must  h'st  exchange  information 
plus  date,  time  and  band.  All  logs 
must  be  received  by  WA9TSG  no  later 
than  January  15,  1976.  All  logs  wilt 
remain  the  property  of  the  Milwaukee 
Area  Chap,  of  the  10  X  net.  Send  logs 
to:  Joseph  F.  Williams  WA9TSG,  114 
East  Brown  Street,  Milwaukee  Wl 
53212. 

TELEPHONE  PIONEER 

QSO  PARTY 
Starts;  1900  GMT  Saturday, 

December  6 
Ends:  0500  GMT  Sunday, 

December  7 
The  Stanley  S.  Holmes  Chapter  Ham 
Pioneers  invite  all  Telephone  Pioneer 
ham  radio  operators  to  participate  in 
contacting  as  many  individual 
members  in  as  many  different  chap- 
tersas  possible.  All  bands  may  be  used 
and  the  same  station  may  be  worked 
on  more  than  one  band.  General  call  is 
"CQ  TELEPHONE  PIONEERS"  or 
"CO  TPr'  on  CW. 
EXCHANGE: 

RSfT),    number,    chapter    name   and 
number, 
SCORING? 

One    point    for    each   completed  ex- 
change and  one  point  for  each  differ- 
ent chapter  contacted, 
SUGGESTED  FREQUENCIES  {+  20 
kHz): 

Phone:    3965,   7206,    14295,  21365, 
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Robert  Baker  WA1SCX,  34  White  Pine  Drive,  Littleton  MA  01460 


28675,  50.1  to  50,25  &  144,275  to 
145.5 

CWt  3565,  7065.  14065,  21065 
REPORTING: 

Send  log  extract  showing  dale,  lime, 
station  worked,  chapter  name  and 
number,  contact  number  -  post- 
marked not  later  than  January  10, 
1976  —  and  send  to:  Gene 
Przebieglec,  Stanley  S.  Holmes  Chap- 
ter No.  55,  Telephone  Pioneers  of 
America,  100  Central  Avenue,  Kearny 
NJ  07032, 

TOPS  CW  CONTEST 
Starts:  1800  GMT  Saturday. 

December  6 
Ends:  1800  GMT  Sunday* 

December  7 
All  contacts  must  be  made  between 
3.5  and  3,6  MHz,  On  CW,  leave  the 
low  end  of  the  band  for  DX.  General 
callisCQQMF. 
SCORING: 

Contacts  with  own  country  count  one 
point  —  each  call  area  in  W/IC,  UA, 
etc.;  VE/VO  and  VK  counts  as  a 
separate  country.  Contacts  with 
stations  in  same  continent  count  two 
points.  Contacts  with  stations  in  other 
continents  count  five  points.  Total 
score  is  total  points  times  number  of 
prefixes  worked  (prefixes  same  as  for 
WPXK 
LOGS: 

State  if  single  or  multi-operator  and 
mail  logs  not  later  than  January  31 I, 
1976  to:  Peter  Lumb  G3IRM,  Tops 
CW  Club  Contest  Manager,  14  Linton 
Gardens,  Bury  Saint  Edmunds, 
Suffolk  IP33  2DZ,  England, 

ARRL  10  METER  CONTEST 
Starts:  1200  GMT  Saturday, 

December  13 
Ends:  2359  GMT  Sunday, 

December  14 
The  contest  ts  open  to  alt  amateurs 
worldwide,  All  QSOs  must  take  place 
on  10  meters  and  OSCAR  QSOs  are 
valid.  Each  station  can  be  worked  on 
phone-to  phone  and  CW-to  CW,  and 
anyone  can  work  anyone.  All  CW 
contacts  must  be  made  between  28.0 
and  28.5  MH*r  unless  working 
through  OSCARr  When  operating  on 
10  meters,  please  avoid  the  OSCAR 
downlink  frequencies. 
CLASSES: 

Entries    will   be   classified    as   either 
single  or   multiple  operator  stations. 
Multiple  transmitter  stations  are  not 
allowed, 
EXCHANGE; 

All  W/VE  stations  will  send  RS(TJ  and 
state  or  province.  Others  will  send 
RS(T)  and  consecutive  serial  number 
starting  with  001.  Stations  that  are 
not  land  based  wilt  send  RS{T)  and 
ITU  Region  (1+2  or  3).  The  District  of 
Columbia  is  counted  as  part  of  Mary- 
Ian  rj. 

SCORfNG: 
Each  completed  QSO  counts  2  points, 


or  4  points  if  with  a  W  or  K  novice. 
The  multiplier  is  the  sum  of  the  total 
number  of  states,  Canadian  call  areas 
(max.  9),  ARRL  Countries  (not  US  or 
Canada  I ,  and  ITU  regions  from  non- 
land  based  stations.  Final  score  is  the 
sum  of  the  QSO  points  times  the  total 
multiplier, 
AWARDS: 

A  certificate  will  be  awarded  to  the 
highest  scoring  single  operator  station 
in  each  section,  Canadian  call  area, 
and  foreign  country.  Region  awards 
for  non-land  based  stations,  and 
awards  for  multi-operator  and  Novice 
stations  will  be  issued  if  warranted, 
FORMS: 

It  is  suggested  that  contest  forms  be 
obtained  before  the  contest  from 
ARRL,  225  Main  St.,  Newineton  CT 
0611 1;  include  an  SASE.  Check  sheets 
are  not  required  but  a  penalty  of  3 
additional  contacts  will  be  made  for 
each  duplicate  contact. 
These  rules  wen?  taken  from  fast 
years  contest;  for  complete  rules  see 
the  November  issue  of  GST. 

HA5-  WW  CONTEST 
Starts:  0000  GMT  Sunday, 

December  28 
Ends:  2400  GMT  Sunday, 

December  28 
The  fuil  24  hours  may  be  used  on  all 
bands/modes.      Classes     (sections} 
include:  single  op,  multi-opf  and  SWL, 
General  call  is  WW  TEST  DE  .  . , 
EXCHANGE: 

RS(T)  and  ITU  zone  number. 
SCORfNG: 

Contacts  within  own  continent  count 
1  point,  between  continents  3,  with 
HA/HG5  stations  4,  and  5  points  with 
the  special  HAS  prefix.  Multiplier  is 
the  number  of  different  ITU  lones. 
AWARDS: 

Certificates  to  the  top  scoring  stations 
in  each  category,  in  each  country. 
LOGS: 

Send  usual  tog  data,  summary  sheet, 
and  signed  declaration  to:  8RAL  Con- 
test Committee,  PO  Box  214, 
Budapest  134,  HUNGARY. 

NOSTALGIA  RADIO 

EXCHANGE 

Starts:  19002  Saturday, 

January  3 

Ends:  050GZ  Sunday, 

January  4 
Starts:  1900Z  Sunday, 

January  4 
Ends:  0500Z  Monday, 
January  5 
Nostalgia  Radio  Exchange  is  spon- 
sored    by    the    Southeast    Amateur 
Radio  Club,  Cleveland,  Ohio,  and  is 
open  to  all.  The   object    is  to  have 
civilized    fun    m    working    as    many 
interesting  persons  and  old  rigs  with 
your   interesting  old  rig   ja  Nostalgia 
Rig  is  any  gear  built  since  1945  but  at 
least  ten  years  old  —  an  advantage, 
but  not  required  in  the  Exchange). 


EXCHANGE: 

Your  name,  RST,  state/foreign 
country,  transmitter  type  (home 
brew:  Use  P. A,  tube,  i.e„  "807" I.  The 
same  station  may  be  worked  on  each 
mode  on  each  band.  No  AM  phone 
below  28  MHz,  CW  call  "CQ  NX/* 
phone  call  "CO  Exchange." 
FREQUENCIES: 

1810  and   CW  up  70  kHz  from  low 
band     edges;     phone     3910,     7280, 
14280,  21380,  28580;  Movice  3720, 
7120,21120,28120. 
SCORfNG; 

To  score,  add  the  numbers  of 
different  transmitters,  states  and 
countries  for  each  band,  Multiply  by 
total  number  o!  QSOs.  Multiply  that 
total  by  Nostalgia  Multiplier:  total 
years  old  of  your  transmitter  and 
receiver  (if  transceiver,  multiply  years 
old  by  2J.  Different  transmitter  and 
receiver  combinations  may  be  used  by 
one  station:  Figure  scores  separately 
for  each  and  combine  for  total  score. 
AWARDS; 

Achievement  Certificates  for  persons 
scoring  150,000  or  more,  plus  Special 
Citations  for  unusual  circumstances  as 
determined  by  the  committee  (like 
working  Antarctica  with  an  ATT), 
Send  logs,  comments,  anecdotes,  and 
legal  sized  SASE  to  Southeast  Ama- 
teur Radio  Dub.  c/o  W8KAJ,  2386 
Queertston  Road,  Cleveland  Heights 
OH  44 11 8. 

Don  Y  forget  to  send  early  for  your 
contest  fogs  and  summary  sheets  for 
the  ARRL  VHF  Sweepstakes  {Jan  3  - 
4}  and  the  ARRL  DX  Competition 
(Feb  ?-8  and  21 22).  Include  a  targe 
SASE  with  sufficient  postage.  Send 
requests  to:  ARRL,  225  Main  Street, 
Newmgton  CTQ6lft. 


Dec  5  -  7 
Dec  6  -  7 
Dec  6  7 
Dec  6  -  7 
Dec  6-  14 

Dec  7 

Dec  13  -  14 
Dec  28 
Dec  31 
Jan  3  -  4 
Jan  10-11 
Jan  17-  18 
Jan  24  ■  25 
Feb  7    8 
Feb  21  -  22 
Apr  3  ■  4 
May  1     2 


ARRL  160  Meter  Co nte st * 

Delaware  QSO  Party 

Telephone  Pioneer  QSO  Party 

TOPS  CW  Contest 

Milwaukee  Area  Chap.  10-X  Net  QSO 

Party 

TU2  Competition 

ARRL  TO  Meter  Contest 

HA&^WW  Contest 

Straight  Key  Night 

ARRL  VHF  Sweepstakes 

ARRL  CD  Party -CW 

ARRL  CD  Party  -  Phone 

Simulated  Emergency  Test 

ARRL  DX  Competition  -  Phone 

ARRL  DX  Competition  -  CW 

Florida  QSO  Party 

Helvetia  22  Contest  (H22J 

-  described  in  last  issue 
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Bitf  Pasternak  WA61TF 
14725  Titus  St.  =4 
Panorama  City  CA  91402 


In  case  you  had  not  noticed,  1975 
has  fast  drawn  to  an  end,  &r»i  to  say 
that  it  has  been  a  most  interesting 
year  for  amateur  radio  would  be  an 
understatement,  Nationally,  the  con- 
troversy brought  about  by  Docket 
20282  and  the  profound  long  reaching 
effect  that  the  final  report  and  order 
would  have  on  the  future  of  the 
amateur  service  has  stirred  the  think- 
ing of  just  about  all  of  us,  It  has  made 
many  of  us  realise  that  the  key  to  our 
survival  and  growth  is  recognition  and 
total  acceptance  by  the  general  public 
it  is  still  my  sincere  feeling  that  you 
cannot  legislate  people  into  the  ama- 
teur radio  community;  through  the 
proper  education,  though,  we  can 
instill  the  necessary  desire  and  interest 
for  them  to  take  their  own  initiative 
to  join  our  ranks  —  because  becoming 
a  "ham"  holds  the  kind  of  challenge 
they  hnd  necessary  in  their  lives.  In 
'75  we  saw  the  dawning  of  this  new 
era  first  with  the  Hawaii  Ham  Forum, 
a  radio  program  produced  by 
members  of  the  Hawaiian  Amateur 
Community  and  directed  specifically 
toward  the  non -amateur  listener.  As 
the  realization  that  it  would  inevitably 
be  the  general  public  that  would 
decide  the  destiny  of  amateur  radio 
took  hold,  and  that  the  best  way  to 
reach  the  public  was  through  the 
broadcast  media,  the  ARRL  leader- 
ship here  in  Southern  California  was 
quick  to  act  by  appointing  Lenore 
Kingston  Jensen  W6NAZ  (a  person 
whose  credentials  for  the  job  would 
take  a  column  in  itsell)  to  the  post  of 
liaison  with  the  broadcast  media  in 
Southern  California.  Lenore  is  the 
type  of  person  one  feels  honored  to 
know  is  a  member  of  our  amateur 
radio  community. 

We  have  come  a  long  way  in  75, 
end  challenges  still  await  us  In  the 
coming  year.  Such  a  challenge  is  the 
future  of  a  statewide  FM  coordinating 
body  known  as  the  California  Amateur 
Relay  Council.  If  you  are  a  regular 
reader  of  LW,  then  you  are  aware  of 
the  fact  that  CARC  is  in  the  process 
of  total  metamorphosis.  Racked  with 
dissension  from  within  the  organiza- 
tion Usetf,  charges  that  the  organiza- 
tion was  not  responsive  to  the  needs 
of  northern  repeater  interests,  and  the 


fact  that  a  split  was  developing 
between  repeater  and  n on- repeater 
interests,  the  organization  took  on  the 
job  of  revamping  its  structure  in  order 
to  try  in  some  way  to  placate  all 
concerned.  A  blue-ribbon  committee 
was  formed,  given  time  to  study  all 
related  matters,  and,  as  reported  in  an 
earlier  column,  voted  in  October  as  to 
which  direction  to  take.  We  will  have 
a  report  on  their  decision  next  month 

In  the  interim,  however,  another 
organization  is  in  the  process  of 
getting  itself  together  in  Northern 
California.  As  the  Southern  California 
Repeater  Association  was  formed  a 
few  years  ago  when  local  leaders  here 
came  to  the  realization  that  the 
existing  statewide  body  was  not  at 
that  time  serving  their  needs  and 
interests,  so  it  appears  that  similar 
interests  in  the  north  are  following  in 
the  same  direction  with  the  announce 
ment  that  the  Northern  Amatcin 
Relay  Council  (or  NARC  for  short) 
had  been  the  outcome  of  a  meeting 
held  September  20th  in  Sacramento. 
Hosted  by  the  Ml.  Vaca  Radio  Club, 
this  meeting  was  well  attended  by 
some  200  delegates  of  both  repeater 
and  remote  base  interest.  It  was 
agreed  by  the  vast  majority  that  some 
form  of  regional  "home  rule"  organi- 
zation could  best  be  responsive  to  the 
needs  of  area  FMers,  and  a  group  of 
eight  area  amateurs  plus  one  alternate 
was  chosen  to  represent  the  organiza- 
tion and  help  get  it  started. 

WeiL  the  year  end  "box  scores'*  are 
in  regarding  repeater  operation  in  the 
Southland,  and  heref  directly  from  the 
latest  SCR  A  Newsletter,  is  where  we 
stand,  Two  meters  is  bulging  at  the 
seams  with  61  systems  currently  sanc- 
tioned to  the  repeater  sub- ban dF  plus 
t  unfortunately)  5  systems  whose 
owners  do  not  feel  that  coordination 
is  necessary.  Of  the  61  coordinated 
systems,  only  15  are  listed  as  private, 
with  the  rest  being  considered 
"open."  Six  of  these  systems  are  listed 
as  having  autopatch  facilities,  but  it  is 
best  to  check  with  a  given  system  (as 
to  whether  this  facility  is  open  to  all 
or  limited  to  specific  individuals) 
before  going  "gung-ho"  on  such  a 
repeater.  The  channel  pair  of 
146\1G\70  is  reserved  for  RTTY 
repeater  operations. 

Now,  here  is  the  best  part:  Nine  of 
the  above  are  inverted  or  "California 
Plan"  split-split  systems,  and  no  one 
to  date  has  come  running  to  the 
SCR  A  Technical  committee  yelling 
foul!  ft  looks  as  though  this  method 
of  using  the  15  kHz  tertiary  channels 
is  meeting  with  good  success,  much  to 
the  credit  of  Burt  K60QK  and  Bob 
WB6JPI,  who  thought  it  up,  and  to 
the  SCR  A,  for  accepting  this  radical 
departure  from  tradition  and  having 
the  wisdom  to  give  something  new  a 
chance  to  be  experimented  with.  Of 
late,  reports  have  been  reaching  me 
that  other  areas  of  the  country  have 
been  considering  going  this  route 
rather  than  following  the  Texas  Plan 
(that  does  not  invert  the  tertiariesj.  As 
one  who  had  the  sometimes  dubious 
honor  of  being  among  the  first  to  try 
a  split -split  repeater  according  to  the 


Texas  Plan  {doing  so  at  a  time  before 
the  Texas  Plan  was  known  as  the 
Te*as  Plan),  and  now  witnessing  first 
hand  the  results  of  the  Southern 
California  Inverted  Plan,  I  only  wish 
thai  I  had  been  the  one  to  dream  this 
one  up  myself.  If  you  reside  in  a 
megalopolis  such  as  ours,  with  all  your 
standard  30  kHz  channels  allocated 
and  in  use,  might  I  suggest  that  you 
give  serious  consideration  to  what  has 
been  accomplished  here?  The  invert 
ing  of  the  split  splits  is  a  reality  and, 
moreover,  it  is  a  success.  Simply  said, 
it  works.  A  letter  to  the  SCRA  at  PO 
Box  2606,  Culver  City  CA  90230  (and 
marked  to  the  attention  of  Tech 
Committee  Vice  Chairman  Rob 
Thomberg  WB6JP1I  will  probably 
bring  you  as  much  information  on  this 
topic  as  is  available  to  date. 

Now,  can  you  believe  30  systems 
already  sanctioned  to  220  MHz  with 
the  number  still  increasing?  Now 
remember  that  a  sanction  does  not 
mean  a  machine  is  in  daily  operation, 
but  it  does  stipulate  that  the  amateur 
receiving  said  sanction  has  but  90  days 
to  get  his  system  operational  {and 
within  SCRA  guidelines).  All  these 
systems  must  be  on  the  atr  by  Jan- 
uary, or  the  channel  assignments  will 
be  up  for  grabs.  My  personal  opinion 
is  that  most  if  not  all  will  make  the 
deadline  —  thereby  making  LA,  and 
vicinity  a  veritable  beehive  of  220 
activity. 

My  CI  egg  FIW21  is  crystalled  for 
five  of  the  listed  systems,  plus  223,5 
simplex.  Of  these  five,  two  are  in 
regular  operation,  with  WR6AER 
accounting  for  the  bulk  of  the 
activity.  While  two  out  of  five  might 
not  seem  like  a  lot,  in  terms  of 
percentages  tt  comes  to  40%  of  my 
crystals  being  useful.  A  directional 
antenna  on  220  would  do  wonders  for 
the  other  60%  (they're  all  for  opera- 
tional systems)  as  well  as  my  simplex 
range.  As  for  the  latter,  there  is  a  darn 
nice  bunch  of  people  operating  2235 
here  in  the  San  Fernando  Valley,  and 
most  of  the  time  when  the  220  radio 
is  on,  it  monitors  that  frequency  ^  If  I 
am  home,  a  short  call  on  that  channel 
will  usually  get  a  response.  If  I  am  not 
home,  well,  the  phone  number  is 
7866829  and  Sharon  is  adept  at 
taking  messages . . .  hi. 

So  there  is  the  total:  91  sanctioned 
repeaters,  one  special  events  sanction 
and  five  unsanctioned  or  renegade 
repeaters  —  all  within  the  "jurisdic- 
tional boundaries"  of  the  SCRA  (and 
currently  nine  more  applications 
pending  foe  coordination  to  two 
meters),  I  find  it  all  but  mind-boggling 
how  FM  has  grown  in  the  three  years 
since  we  arrived  here.  Grown?  No, 
skyrocketed! 

There  are  still  no  purely  open  450 
systems  in  the  area  yet,  but  rumors 
persist  that  this  situation  will  soon  be 
changing.  Activity  on  that  band  is 
such  that  a  non-area  ham  might  have 
trouble  believing  that  so  much  activity 
could  be  packed  so  tightly  into  one 
band.  I  didn't,  until  I  was  given  a 
firsthand  demonstration  about  a  year 
ago.  The  technological  level  of  some 
of  the  450  remotes  and  repeaters  is 
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probably  the  most  sophisticated  in  the 
world  —  a  credit  to  the  invent iveness 
of  the  amateur  radio  corrcmunrtY. 

Alas,  this  leaves  us  with  but  one 
veritable  wasteland,  six  meters.  While 
there  is  a  fine  open  repeater  system, 
WAGUJS,  located  atop  Mt,  WUson, 
with  coverage  that  rivals  anything  else 
in  the  area  other  than  WR6ABE  {2 
meters,  also  atop  Mt.  Wilson),  it  is  rare 
that  I  hear  any  activity  on  that 
system,  I  understand  that  there  is 
another  system  down  San  Diego  way, 
but  I  cannot  hear  it  from  my  location. 
Going  to  the  low  end,  aside  from  a 
few  AM  neis  and  a  minute  amount  of 
SSB  activity,  there  is  little  to  speak  of. 
Even  when  the  band  was  "open" 
during  "E"  and  "F2"  skip  this 
summer,  there  was  not  much  activity 
to  be  noted,  Oh,  the  "Big  Gun"  DXers 
were  there,  but  that  was  it.  No  new 
blood  —  that  was  the  six  meter  scene 
about  five  years  ago.  Even  with  the 
availability  of  multi -channel  amateur 
FM  transceivers,  six  meters  seems  to 
be  going  in  the  opposite  direction 
from  144,  220  and  450.  Days  can  go 
by  without  hearing  anything  but  the 
few  AM  nets.  A  sad  commentary  on  a 
great  band  I 

I  hate  to  see  6  just  go  down  the 
tubes.  Oh.  I  hear  the  same  old  reason 
given  time  after  time:  TV  I.  But  let  me 
pose  a  question.  Aside  from  the  TVI 
potential  of  the  repeater  transmitter 
itself,  and  this  can  be  located  in  an 
area  isolated  from  TV  viewers,  how 
much  TVI  can  you  give  from  your 
car?  Do  you  really  think  someone  is 
going  to  run  out  of  his  home  to 
complain  as  you  sit  waiting  for  the 
traffic  light  to  change?  Sound  silly? 
So  is  the  old  TVI  excuse  for  avoiding 
six!  It  might  have  held  some  merit 
back  in  the  pre-FM  repeater  days,  but 
a  lot  has  changed  over  the  past  few 
y  ears- 
No  w  there  is  rumbling  coming  from 
Washington  that  the  television 
industry  wants  the  band  back  lo 
create  a  channel  1  TV  station  for 
educational  purposes.  Do  we  sit  idly 
by  and  wait  for  the  day  when  the  FCC 
says,  "Pack  up  your  Gonsets,  guys,  it's 


not  your  band  any  longer"  or  do  we 
start  now  to  populate  this  band  in 
numbers  that  will  avert  its  eventual 
loss?  Don't  think  it  can't  happen; 
remember  the  Class  E  CB  thing  of  a 
few  months  ago?  A  good  motto  for 
the  next  12  months  might  be  "Save  6 
in  '76"  or  something  along  those  lines. 
It's  a  darn  good  band  with  tremen 
dous  growth  potential.  Let's  not  lose 
it 

The  mention  of  television  brings  us 
to  the  question  of  the  media  and  our 
relationship  with  it,  We  have  two 
things  to  report  this  month,  one  older 
news  and  bad,  the  other  new  and  very 
good-  First  to  the  former.  If  you  have 
not  already  heard,  the  production 
team  of  Spelling- Goldberg  (the  com- 
pany that  brings  you  the  police  action 
drama  show  SWAT)  is  in  the  process 
of  readying  an  episode  of  that 
program  that  puts  the  amateur  radio 
community  into  a  rather  unfavorable 
tight  h  seems  that  the  "bad  guyr'  in 
the  particular  episode  is  a  "ham"  who 
uses  his  radios  to  befuddle  the  police. 
It  seems  that  Mr.  Spelling  is  not 
willing  to  make  very  many  con- 
cessions if  any  as  to  dialogue  {some- 
thing that  as  a  producer  he  has  the 
artistic  privilege  to  handle  in  any  way 
he  sees  fit).  Therefore,  until  the 
episode  airs  on  ABC.  no  one  is  exactly 
sure  of  what  will  be  contained  therein, 
and  though  I  hate  to  seem  pessimistic, 
t  doubt  if  a  letter  writing  campaign 
will  do  much  to  keep  it  off  the  air. 
This  may  be  one  where  we  lose  the 
battle,  and  can  only  hope  for  minor 
consequences  as  a  result.  If  the  con 
tent  of  the  show  is  such  as  to  be 
deemed  slanderous  to  the  amateur 
radio  community,  then  legal  action 
can  only  be  taken  after  the  program 
airs.  In  the  interim,  we  must  take  a 
wait-and-see  attitude;  we  have  no 
other  option.  The  only  thing  that 
bothers  me  is  that  with  the  multitude 
of  amateurs  within  all  aspects  of  the 
media,  and  a  good  possibility  of  there 
being  one  or  two  employed  by  this 
production  company,  why  didn't  they 
put  out  feelers  for  an  episode  tech- 
nical advisor  from  within  the  Los 
Angeles  amateur  community?  Why  is 


it  so  rare  that  the  media  ever  consults 
us  when  they  are  going  to  picture  us? 
These  are  the  questions  and  barriers 
that  we  must  work  to  overcome,  and 
this  is  what  good  public  relations  Is  all 
about. 

Now  that  we  have  expounded  on 
the  dark  side,  let's  gel  to  something 
good.  Educating  the  younger  members 
of  our  society,  the  children,  is  one 
way  to  insure  our  future  growth,  if  we 
can  instill  in  them  a  feeling  that 
amateur  radio  is  a  challenge  of  the 
future,  then  half  of  our  problem  is 
solved.  Reaching  these  little  people 
through  children's  programming  is  one 
way,  since  the  reason  that  children 
watch  TV  is  that  they  enjoy  it.  One  of 
the  top  rated  children's  programs  is 
the  Saturday  morning  show 
Shazamfisis,  a  two  part  program 
actually  with  two  separate  programs 
in  a  one  hour  slot,  (Consult  your  local 
TV  listings.)  I  am  pEeased  to  be  able  to 
report  that  Art  Made  I  W6TZY  has 
written  a  script  for  /sis  titled  "No 
Trumpets,  No  Drums  *'  that  is  now  in 
production  and  will  be  aired  in  the 
near  future.  It  will,  I  am  told,  depict 
amateur  radio  to  our  younger  genera 
(ion  In  a  proper  light  —  and  one  that 
they  will  be  able  to  understand.  Since 
no  air  date  is  available  yet,  watch  your 
local  TV  listings  for  the  title.  If  it's  as 
good  as  L  en  ore  says,  and  I  never 
doubt  her  word,  it  may  be  the  first 
step  toward  a  new  generation  of  ama- 
teur operators. 

And  with  this,  we  begin  another 
year.  At  Ehis  point  a  personal  note  to 
you  all:  Thank  you  for  your  ongoing 
Xmas  gift  -  the  letters  of  support  and 
encouragement  that  arrive  throughout 
the  year.  It's  these  letters  that  Let  me 
know  what  you  want  to  hear  about, 
and  t  consider  you  all  an  important 
part  of  this  ongoing  monthly 
endeavor*  It  is  you  who  make  Looking 
West  possible;  you  are  as  much  a  part 
of  it  as  I  am, 

To  each  of  you  individually,  Sharon 
and  I  send  our  warmest  wishes  for  a 
most  joyous  of  holiday  seasons  and 
hope  that  all  the  dreams  you  have  for 
the  future  come  true  in  76. 


••***••*••••*•**••** ••#•*•••*****• 


ave 


Si 


IX 


in 


Seventv-Six 


* 
* 

* 
* 

* 

* 
* 

* 
* 


•*****#*••*••*•**••**************+ 


19 


I   insLst    th^t  you   print    t 


» • 


frontpage  t5 

getting  my  money  for  that  interesting 
journal,  also* 

I  enjoy  every  feature  of  73,  even 
your  editorials.  Some  of  them  I  agree 
with  and  some  not.  But  mostly  for. 
You  have  a  lot  of  common  sense  in 
youf  arguments  and  I  like  that  very 
much.  You  can  quote  me. 

Francis  K.  Cassels  W1GVA/1 

Calais  ME 


CAN  YOU  BLAME   US? 


In  the  September  issue  of  73,  Mr. 
Glenn  Knight  commented  on  my 
piece  in  July's  "Be  My  Guest/'  Mr, 
Knight  puts  forth  a  strong  argument 
that  many  people  are  interested  m 
amateur  radio  but  are  unable  to  find  a 
wilting  ham  to  show  them  the  right 
way.  As  much  as  I  hate  to  admit  it, 
Mr.  Knight  is  correct.  Too  many  hams 
donrt  really  care  if  the  ranks  are 
growing  smaller.  Many  hams  don't 
care  much  about  their  hobby  in 
general  anymore,  and  that  is  a  shame. 

I  wrote  my  article  on  public 
relations  for  those  people  who  are 
willing  to  go  out  and  grab  the  chance 
to  interest  people  in  amateur  radio.  I 
wrote  the  article  from  my  own 
experience  and  I  was  lucky  enough  to 
have  several  hams  around  thai  would 
bend  over  backwards  to  help.  But  t  do 
agree  with  Mr.  Knight  that  there  are 
far  too  many  hams  around  that  are 
prejudiced  and  turned  off  to  those 
who  aren't  yet  well  versed  In  the  ways 
of  hamdonv 

Hams  in  general  are  prejudiced. 
They  are  prejudiced  against  lower 
classed  hams,  higher  classed  hams, 
hams  that  work  a  different  mode, 
hams  that  have  different  interests. 
Almost  all  hams  are  against  CB  and  I 
guess  I'm  no  exception.  We  see  them 
getting  something  for  nothing  and 
then  using  it  wrong  —  while  we  work 
for  what  we  have.  How  can  you  blame 
us? 

Nonetheless,  CBers  are  our  biggest 
reservoir  of  prospective  amateurs,  and 
we  should  be  showing  them  the  way* 
Mr+  Knight  says  that  CBers  talk  to 
anyone  and  that  fact  only  will  turn 
people  the  CB  way.  We,  as  amateurs, 
who  enjoy  our  hobby,  have  to  get  out 
and  be  friendly  and  quit  being  so 
damned  snobbish.  Such  a  hard  thing 
to  do  for  some,  but  it  might  be  the 
key  to  keeping  our  hobby  around* 

Some  hams  don't  realize  why  I'm 
putting  on  such  a  push  for  enrollment 
It  is  the  simple  fact  that  the  ITU 
conference,  to  be  held  in  1979,  will 
say    yes  or   no   to   the   existence   of 


amateur  radio  in  the  US.  The  FCC  is 
in  fact  trying  to  help  through  Docket 
20282,  but  I  do  believe  they're  not 
quite  on  course  with  their  suggestions. 
There  must  be  enough  amateurs  to 
show  a  need  for  existence.  As  usual, 
nobody  Ionics  at  what  we  are  doing 
but  instead  how  many  of  us  there  are 
doing  it. 

To  save  amateur  radio  we  must^ 
increase  our  numbers.  If  all  we  have  to 
do  to  do  that  is  be  friendly  and  give 
others  our  knowledge,  let's  do  it! 

Mark  D,  PossWBSURH 

1365  Brookside  Dr 
Fostoria  OH  44830 


TRIPPING 


I  am  planning  to  make  a  trip 
around  the  world  after  I  graduate 
from  college  in  December,  I  would 
like  to  know  if  there  are  any  amateurs 
in  Japan,  Israel,  Scandinavia,  Western 
Europe,  the  British  Isles,  or  French 
Canada  who  read  73  and  who  would 
like  a  visitor  from  the  United  States. 
I'm  22  years  old,  a  linguistics  major 
who  speaks  several  languages,  and  am 
very  interested  in  making  contact  with 
amateurs  in  the  countries  mentioned 
that  I  plan  to  visit.  All  replies  will  be 
appreciated,  and  answered. 

Jon  Forrest  VYB6EDM 

21414  De  LaOsaSt. 

Woodland  Hills CA  91364 


PROGRAM  OFFER 


J 


With  regard  to  "Say.  OMf  Are  You 
A  Computer?"  (October.  1975,  p. 
109),  the  program's  writer  makes  the 
following  offer: 

He  will  send  a  punched  paper  tape 
copy  or  a  listing  of  the  program  to 
anyone  who  writes  him  to  ask  for  it. 
and  includes  a  dollar  to  cover  his  costs 
($2.00  for  both).  His  address  is: 
Robert  Snider,  jr, 
57  Hawxhurst  Road 
Huntington  NY  11743 

Frank  Kelly  W2IAT 
Huntington  NY 


BAMBOO  DX 


I  built  the  "El  Cheapo  Superbeam" 
of  WA6MLQ's,  which  was  in  the  June 
1975  issue,  and  it  h  working  very  well 
-  I  got  my  first  OX  across  the  ocean 
on  it  first  day  of  use. 

I  had  trouble  finding  13  foot 
bamboo  poles,  but  9  foot  bamboo  and 
2x2  lumber  worked  fine. 

Charles  McBr  ide  VE3GYT 
Grimsby  Ont 


PUSHING   HAM 


I  just  wanted  to  say  "thank  you." 
Reason?  I've  been  Involved  with  CB 
(please  read  further)  for  about  11 
years.  After  reading  73  Maga/int*  for 
about  7  months  now,  the  philosophy 
of  international  communication 
finally  got  through  my  thick  head.  1 


own  a  smalt  CB  business  and  am 
starting  to  lose  a  little  business  -  but 
gaining  in  cleaning  the  air  waves.  By 
this  I  mean  I've  started  on  my  way  to 
becoming  a  Novice,  Thanks  again!  I 
push  ham  every  chance  I  get  now1 

George  Weed 
Vine  land  NJ 


OL*   KEN 


IDF  has  done  it  again  w/his  HW-7 
art  ide!  01*  Ken's  writing  is  pureiy 
delicious!  Bet  you  edit  st  very  little. 

Encouraging  trend  now  in  NW  is 
more  code  classes  and  more  requests 
for  info  on  becoming  hams? 

Anxiously  awaiting  my  copy  of 
new  VHF  Antenna  Handbook  .  .  , 

Clair  L.  Mackie  W7IJY 
Everett  WA 


c 


INVALUABLE 


After  several  years  of  your  maga- 
zine and  many  interesting  and  infor 
mative  articles,  I  decided  that  it  was 
time  to  write  and  let  you  know  that 
your  magazine  is  read  and  appre- 
ciated. The  articles  on  surplus  and 
antennas  have  been  invaluable  guides 
to  operating  on  a  rather  meager  hobby 
budget.  The  FM  articles  have  been 
interesting  and  encouraging  enough  to 
get  this  confirmed  HF  brass  pounder 
to  consider  putting  a  rig  on  Two 
Meter  FM. 

Thank  you  very  much  for  your 
time  and  keep  up  the  oood  work  with 
the  magaxine. 

Robin  O.  Huckaby  WB4GKI 

Norcross  GA 


CAUTION 


I  am  writing  in  regards  to  Sig 
Peterson's  letter  in  the  October  1975 
issue  relating  to  the  HP  45  "timer," 
You  should  caution  your  readers  that 
it  is  a  counter  and  not  a  timer.  The 
timing  has  not  been  calibrated  by  HP 
and  therefore  runs  at  an  uncalibrated 
speed.  My  HP- 45,  for  instance,  is  six 
seconds  slow  over  a  ten  minute 
period. 

J  Bradley  Ftippm  KSHPR 
San  Diego  CA 


IF  ONE   GETS  IN. 


How  about  running  more  articles 
on  inside  antennas  for  some  of  us  who 
live  in  one  story  complexes  with  a 
small  attic  and  no  floor?  No  outside 
antennas  are  allowed.  In  fact,  no  wires 
are  visible;  everything  is  underground. 

Also,  how  about  some  articles  on 
TV  I  filters  for  6  meters?  This  was  a 
busy  band,  but  today  it's  practically 
dead.  We're  blessed  with  channel  2. 
Everyone  is  going  2m  FM  and  50  MHz 
is  a  graveyard*  I  understand  some 
Dallas  outfit  has  petitioned  the  FCC 
to  use  50  MHz  for  a  TV  station.  If  one 
gets  in,  that's  it.  We  can't  afford  to 
lose  any  frequencies. 

Sherman  Goldman  K8LUY 
South! ield  Ml 
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CASH  SUPPORT 


Enclosed  is  $26,  Please  renew  my 
subscription  to  73  Magazine  for  three 
years  ami  give  me  a  one  year  charter 
subscription  to  BYTE. 

I'm  parting  with  all  this  cash  to 
support  your  editorial  policies  ol 
telling  It  like  it  is  and  providing  the 
most  ads  and  articles  each  month. 

I  also  share  your  enthusiasm  for 
microprocessors  and  spent  part  of  this 
morning  ordering  parts  for  my  system. 
I'm  basing  my  system  on  the 
MCS65G2,  an  8  bit  NMOS  chip  just 
made  available  by  MOS  Technology, 
Inc.,  Norristouvn  PA  —  for  the  bargain 
price  of  S25,  They  plan  on  intro- 
ducing a  combination  64X8  RAM, 
1024X8  ROM,  16  bit  I/O  chip  this  fall 
-  also  for  about  $25.  Their  ROM 
portion  is  not  field  programmable,  but 


will  be  supplied  factory  coded  with 
either  a  teletype  input  monitor  or  a 
key  board  input,  CRT  display  output 
monitor.  The  monitor  programs  will 
allow  you  to  enter  programs  from 
your  keyboard  on  TTY,  then  execute 
them.  To  my  knowledge,  this  is  the 
least  expensive  way  of  getting  a 
system  up  and  running.  The  MCS6502 
is  comparable  to  the  Intel  8080  and 
the  Motorola  M6800. 

I  have  some  news  of  interest  for 
8080  users.  In  mid-August,  Intel  intro- 
duced the  8080A,  a  redesigned  8080 
with  full  TTL  drive  capability  on  all 
outputs  for  SI 50.  At  the  same  time, 
they  announced  a  number  of  new  LSI 
support  chips,  including: 

8708     -     1024X8     erasable 

PROM  4S0ns; 

8224     —     clock     generator/ 

driver; 

8223  —  system  controller/bus 

driver; 


8214  —  interrupt  controller; 
8255  —  programmable  per- 
ipheral interface  (24  bits  of 
I/O); 

8251  —  teletype  interface  chip 
(5  level  or  8  level). 

For  $250,  Intel  distributors 
(Cramer)  will  sell  you  a  T3  chip  set 
including  an  8080A  and  one  each  of 
the  above  chips.  I  ordered  a  set  when 
they  were  first  announced  for  a  com- 
pany project,  but  it  wasn't  scheduled 
for  delivery  until  mid-October.  These 
new  chips  allowed  me  to  design  a 
complete  system,  including  2KX8 
PROM,  1KX8  RAM,  CPU  and  I/O,  on 
a  singFe  5.5"  x  7"  printed  circuit 
board 

Tm  also  designing  a  12KX8  RAM 
board  using  4KX1  dynamic  RAMs. 
These  currently  go  for  $23  each,  but 
by  the  end  of  next  year  I  expect 
they'll   sell    for    V*  of  that.    Refresh 


requirements  can  be  handled  auto 
matically  with  about  10  ICs  with 
minimal  interference  with  the  micro* 
processor. 

Jack  Regula  WA3YGJ 
Conshohocken  PA 


SUGGESTION 


If  there  is  a  ham  who  has  a  Genera) 
ttcket  (or  above)  and  wants  to  help 
others,  here  is  a  suggestion. 

Many  Novices  and  non-hams  enjoy 
listening  to  the  voice  bands.  If  a 
General  ham  would  give  instruction  to 
the  Novices  and  non-hams,  it  would 
be  great !  A  General  class  ticket  is  very 
important  to  me  and  other  Novices, 
I'm  sure, 

Carl  Rubin  WN2U0Q 
Chappaqua  NY 


NET  TYPE 

/  -  Information 
r?  —  Bag  Chew 
S— Service 
T-  Traffic 


E  K  Barnett  WB0//X 

Route  t 

Ashtend,  Missouri  650  fO 


A/O  TE:   Times  and  Days  are  given  in  GMT. 


My  wife  and  t  had  a  nice  vacation  last  month.  While  driving  through  some  pretty  isolated  areas  of  Wyoming,  we  both 
found  it  comforting  to  check  into  the  independent  County  Hunters  Net  {14.333  MHz  aff  day}.  We  were  in  places  where 
ft  was  SO  to  60  miles  to  the  nearest  service  station  and  CB  was  useless  in  case  of  emergency.  Viva  fa  difference! 
Apparently  the  news  traveis  stowty  from  Washington  —  people  in  the  mountain  states  were  driving  at  whatever  speed 
they  wanted  to. 

My  thanks  to  WA5RQN,  WBQLSt,  K4FHX,  WB8TFP,  K4HXW,  K8YFX  and  others  who  dropped  me  a  note  tetiingof 
their  nets.  Thev  are  included  in  this  edition. 
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by 

Larry  Kahaner  WB2NEL 
4259  Bedford  Ave. 
Brooklyn  NY   11229 


Clocks... 


A  clock  is  a  device  that 
emits  pulses  at  designated 
intervals.  The  pulses, 
either  logic  0  or  1,  can  be 
used  to  synchronize 
different  parts  of  a  circuit 
so  they  function  or  turn 
on  at  the  same  time  .  ,  # 


All  right  already;  what's  a  dock?  That's 
what  many  readers  have  asked,  and 
this  article  not  only  answers  the  question 
but  shows  how  to  build  one  and  incorporate 
it  into  a  complete  IC  experimenting  unit 
And  to  satisfy  those  who  have  asked  for 
simple  projects  to  show  IC  logic  "even  if 
they  don't  do  much/'  we  have  that,  too. 

First,  a  clock  is  a  device  that  emits  pulses 
at  designated  intervals.  The  pulses,  either 
logic  0  or  1,  can  be  used  to  synchronize 
different  parts  of  a  circuit  so  they  function 
or  turn  on  at  the  same  time.  For  instance, 
we  may  have  five  flip  flops  in  one  circuit  and 
want  them  to  activate  together.  By  con- 
necting them  to  the  same  clock  we  are 
assured  that  they  operate  simultaneously. 

If  we  have  a  clock  that  pulses  at  one 
second  intervals  and  it  drives  a  seven  seg- 
ment LED  so  that  numbers  are  counted,  we 
have  a  clock,  in  the  everyday  sense. 

555  IC  Chip 

The  heart  of  the  clock  is  the  555  IC  chip 
shown  in  Fig,  1,  The  internal  circuitry  is 
complex.  The  equivalent  circuit  made  or 
discrete  components  takes  over  twenty  tran- 
sistors, half  a  dozen  resistors  and  a  few 
diodes.  It  is  a  linear  device. 

It  has  many  uses,  but  the  two  most 
common  ones  are  astable  operation,  where  it 
continues  to  emit  pulses,  and  monostabte,  or 
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Fig,  h  555  timer.  J  -  ground;  2  —  trigger;  3 
—  output;  4  —  reset;  5  —  control  voltage;  6  — 
threshold;  7  —  discharge;  8  —  Vcc. 
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one  shot/'  where  it  acts  as  a  timer  and 
pulses  once  at  a  predetermined  time. 

The  circuit  for  the  one  shot  timer  is 
shown  in  Fig,  2, 

Pin  2  is  the  trigger  and  a  pulse  under  1/3 
Vcc  will  set  an  internal  flip  flop.  This  flip 
flop  releases  the  short  circuit  on  C|  imposed 
via  pin  6.  This  in  turn  drives  the  output  (pin 
3)  high.  The  capacitor  now  starts  to  charge 
(remember  r  =  RC)  and  when  it  reaches  2/3 
Vcc  the  flip  Flop  is  reset  by  a  comparator 
and  the  output  goes  low,  as  the  capacitor 
discharges  quickly.  2/3  Vcc  is  the  threshold 
voltage. 

A  very  good  feature  is  thai  once 
triggered,  the  clock  will  not  rctrigger  until 
the  elapsed  time  is  up.  Then  it  can  be 
manually  reset.  However,  if  we  do  want  to 
retrigger  it  during  the  timing  cycle,  all  we 
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Fig.  2.  One  shot  timer. 


Fig,  3,  Astable  operation. 
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Really  Simplified1. 
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have  to  do  is  pulse  both  pin  2  and  4  at  the 
same  time  and  the  cycle  will  start  again. 

To  prevent  accidental  retriggering  during 
a  timing  cycle,  pin  4  should  be  connected  to 
Vcc  to  insure  that  it  cannot  go  low.  The 
equation  for  timing  is  approximately  t  = 
RCi ,  R  is  given  in  Ohms  and  Ci  is  in  farads. 
With  the  proper  values,  liming  from  many 
hours  to  hundredths  of  a  second  can  be 
obtained.  (For  an  application  see  "The 
Alligator  Squelcher/'  73 1  Sept.  75.) 

The  astable  operation  is  the  mode  we 
have  been  discussing  most  of  the  time.  The 
circuit  is  shown  in  Fig.  3. 

It  is  similar  to  the  one  shot  except  that 
pins  2  and  6  are  connected  together.  That's 
right;  it  triggers  itself.  The  capacitor  charges 
to  2/3  Vcc,  then  discharges.  When  it  dis- 
charges to  1/3  Vcc,  the  clock  triggers  via  pin 
2  and  another  cycle  commences.  1/3  Vcc  is 
known  as  the  trigger  voltage.  The  cycle  is 
dependent  upon  R]f  R2  and  C.  The  fre- 
quency is  equal  to  1.4/(R|  +  2R2)  C  The 
graph  makes  it  easy  (Fig,  4). 

Building  the  Clock 

As  you  can  sec  from  Fig.  3P  there  is  not 
much  to  it.  After  I  breadhoarded  it,  I  just 
took  the  whole  thing  and  mounted  it  inside 
the  same  chassis  as  the  5  volt  power  supply. 
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Parts  layout  is  not  critical  (I  always  wanted 
to  say  that),  and  since  the  clock  draws  so 
little  current,  I  leave  it  connected  to  the 
supply  output  all  the  time. 

To  obtain  variable  speeds  two  choices  are 
available.  One  is  to  vary  the  resistors,  the 
other  is  to  vary  the  capacitor.  Because  I  had 
no  potentiometers  of  the  correct  value,  I 
decided  to  leave  R1  +  2R2  constant  at  10 
megohms  and  use  a  rotary  switch  to  select  a 
t,  ,1,  ,01  or  ,001  uF  capacitor.  This  gives 
speeds  of  ,1,  1,  10  or  100  Hz.  For  a 
precision  clock,  keep  adjusting  until  the 
proper  speed  is  reached  while  checking 
against  a  known  reliable  source  like  an 
oscilloscope  or  counter. 

If  an  LED  is  connected  to  the  output 
(you  may  need  a  dropping  resistor  of  150 
Ohms  or  so  depending  upon  your  LED),  and 
the  speed  is  slow  enough,  you  will  see  that  it 
stays  on  longer  than  it  blinks,  This  is  correct. 
As  mentioned  before,  the  output  is  high 
during  the  timing  cycle.  However,  the 
change  is  the  important  thing  and  that 
occurs  at  the  proper  time  according  to  the 
RC  ratio.  The  logic  state  in  the  "between 
times'1  does  not  really  matter. 

Continued 

Figt  4*  Values  of  R],  R2  ond  C  versus 
frequency* 


Fig.  5.  7400  IC  blinker. 
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No  excuses  for  non-IC 
experimenting  will  be 
valid  after  this  article  is 

digested  .  . . 
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Fig.  6.  Logic  probe  using  NOR  gates. 


Fig.  7.  Two  input  comparator. 


The  Permanent  IC  Breadboard 

When  experimenting  with  ICs,  we  can 
find  ourselves  in  a  wire  jungle.  The 
innocuous  14  pin  chip  can  strangle  us  in  its 
spidery  tentacles.  The  permanent  bread- 
board will  save  us.  It  is  simple  to  build  and 
convenient  to  use.  No  excuses  for  non-IC 
experimenting  will  be  valid  after  this  article 
is  digested. 

Start  with  a  perfboai  d.  Allow  about  4M  x 
3'*  for  each  socket  that  you  want.  Since 
most  ICs  are  16  pins  or  less,  I  decided  to 
design  the  system  around  these  holders. 
Punch  a  hole  in  the  board  and  mount  the 
holder.  Since  the  holders  will  be  subject  to 
lots  of  wear  and  tear,  I  spread  a  thin  film  of 
epoxy  around  each  one  to  hold  it  fast.  Then, 
on  each  side  mount  the  type  of  solderless 
terminals  you  prefer.  I  used  the  spring  type 
terminals.  They  are  amazingly  sturdy  and 
the  spring  can  keep  a  large  number  of  wires 
very  tight.  Solder  each  terminal  to  its  respec- 
tive socket  lug  and  you  arc  in  business, 

I  also  mounted  two  LEDs  to  use  as  testers 
and  logic  tracers.  If  you  plan  to  work  with 
chips  of  more  than  16  pins,  mount  them. 
Keep  in  mind  that  a  16  pin  socket  can  also 
be  used  for  two  8  pin  chips.  Mount  as  many 
sockets  as  you  want,  A  TO  holder  may  prove 
hclpfuL  Feel  free  to  customize. 

For  a  deluxe  model r  mount  the  power 
supply  and  clock  in  a  chassis,  but  instead  of 
a  metal  cover,  use  the  breadboard.  Mount 
terminals  for  Vcc,  ground  and  clock  output, 
and  another  for  clock  speeds,  and  voila!  A 
self  contained  IC  experimenter,  AH  you  will 
ever  need  in  one  unit. 

As  your  chip  collection  grows,  a  safe  way 
of  storage  is  needed.  Try  putting  the  chips  in 
a  soft  piece  of  styrofoam.  The  pins  remain 
undamaged  and  notations  can  be  made  on 
the  styrofoam  with  a  pen.  Sometimes  chips 
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come  with  "house  numbers11  instead  of  the 
usual  7400,  7402,  etc.  The  notations  keep 
track  of  these. 

Don't  Do  Much 

Readers  have  asked  for  simple  schematics 
that  teach  logic  even  if  they  don't  do  too 
much.  Now  that  the  permanent  breadboard 
is  built,  we  can  get  started. 

The  7400  chips  are  good  ones  to  play 
with.  Buy  a  few.  Especially  get  the  7400 
NAND  gates,  7402  NOR  gates,  7408  AND 
gates  and  the  7432  OR  gate  chips.  This  will 
give  you  the  four  basic  gates  to  experiment 
with. 

In  Fig,  5  we  have  a  circuit  for  a  blinker. 
When  the  clock  output  is  high  the  #1  LED 
lights.  LED  #2  sees  low  logic  because  the 
NAND  gate  makes  its  1,1  input  into  a  0 
output.  When  the  clock  emits  a  low,  LED  #1 
stays  off  but  LED  #2  sees  a  high  and  lights. 
Cute,  heh? 

Fig.  6  is  a  logic  probe.  It's  a  long  time 
favorite  circuit  and  has  been  around  for 
quite  a  while.  (Dec.  74,  73  has  another  one.) 
It's  a  useful  tool  and  does  do  much.  You 
may  want  to  make  a  permanent  one.  I 
include  it  because  it's  a  good  example  of 
logic.  When  the  probe  contacts  a  high,  LED 
#1  lights.  For  a  low,  LED  #2  lights.  The 
logic  is  simple  to  trace.  It  is  similar  to  the 
blinker  but  it  will  not  load  down  the  circuit 
under  test  because  the  LEDs  arc  not  "seen" 
directly.  Add  this  to  the  power  supply,  clock 
and  breadboard,  and  you  are  all  set. 

Fig,  7  is  a  comparator,  (Did  you  really 
think  I  would  mention  it  before  and  not 
explain  it  now?)  Its  job  is  to  compare  two  or 
more  signals  and  if  they  are  the  same  logic, 
give  us  a  logic  1  output.  Its  logic  is  simple  to 
follow.  Keep  in  mind  that  it  compares  any 
similar  signal  0  or  1.  Instead  of  the  NAND 
gates  you  can  use  the  7404  NOT  gate  chip. 
Try  your  hand  at  designing  a  comparator  to 
handle  more  than  two  inputs  using  the 
two-input  comparator  as  a  building  block. 

If  you  have  not  already  done  so,  try 
building  a  few  of  the  flip  flops  that  you  have 
seen  in  the  last  article.  They  will  work  just  as 
easily  as  these  simple  ones.  From  personal 
experience,  I  have  had  better  luck  with  ICs 
than  tubes  or  transistors.  They  arc  easier  to 
trace  and  troubleshoot  and  either  "work  or 
don't  work.11  There  is  usually  very  little 
optimizing  and  fudging  as  in  tubes  or  biasing 
problems  that  you  encounter  in  transistor 
circuits.  And  it's  so  much  fun  when  the 
majority  of  your  projects  need  only  a  S  volt 
supply, 

Please  continue  to  write  and  tell  us  what 
you  would  like  to  see  "explained."  You  are 
our  input.  ■ 
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De  -  Strain 
Your  Ham-M 


by 

Louis  Herman  K6BW 
1020  Laguna  Avenue 
Burlingame  CA  94010 


For  the  older  model  Ham-M  Rotator,  the 
final  result  is  superior  to  the  switching 
system    presently    employed   in   the   newer 
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Fig.  1.  Before  modification . 


model.  The  objective  in  both  instances  js  to 
ease  the  torsional  strain  imposed  on  the 
rotating  shaft  arid  antenna  resulting  from  the 
immediate  engagement  of  the  brake  when 
power  is  removed  from  the  rotor  in  the 
original  version.  This  is  done  by  momen- 
tarily delaying  the  brake  action.  The  simple 
wiring  change,  together  with  the  following 
instructions,  should  encourage  even  the 
lowest  beginner  to  make  the  modification. 

Modification  Instructions 

1)  Lift  off  bakelite  housing  by  unscrew- 
ing the  four  bottom- mounting  feet.  Detach 
meter  panel  by  removing  the  four  screws 
holding  it  to  the  bottom  plate.  Disconnect 
the  two  meter  leads.  This  frees  the  mounted 
bakelite  component  board  from  the  meter 
panel  bracket.  Remove  the  meter.  Unclip  the 
two  panel  lamps.  The  control  lever  switch 
contacts  are  now  fully  exposed. 

2)  Screw  back  into  position  the  bare 
panel  bracket  and  re-mount  the  bakelite 
housing  in  place. 

3)  Drill  a  small  hole  in  the  bakelite  panel 
1  1/8"  from  each  end  of  the  panel  front  and 
5/8"  from  the  bottom  edge.  Pass  the  drill 
straight  through  each  hole  in  a  direct  line 
and  drill  a  hole  in  the  meter  panel  bracket. 
Remove  the  bakelite  housing  and  the  metal 
bracket. 
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4)  Enlarge  the  left  hole  in  the  metal  panel 
to  mount  the  push-button  switch  with  the 
two  contacts  in  a  horizontal  line.  Enlarge  the 
right  hole  in  the  metal  panel  to  mount  the 
miniature  DPDT  switch  oriented  so  that  the 
bat  handle  moves  horizontally. 

5)  Disconnect  the  ac  input  lead  from 
contact  7  of  the  lever  control  switch.  Add 
about  three  inches  and  re-route  the  lead  so 
that  it  passes  to  the  right  of  the  3A  fuse. 
Solder  this  lead  to  the  left-hand  contact  of 
the  push-button  switch.  (Control  lever  con- 
tacts are  numbered  from  1  to  8  in  a 
clockwise  direction.)  Solder  a  wire  between 
the  left  contact  of  the  push-button  switch  to 
both  middle  contacts  of  the  DPDT  switch. 

6)  Remove  the  instrument  transformer 
lead  from  contact  4  of  the  lever  switch  and 
solder  it  to  the  right-hand  contact  of  the 
push-button  switch.  Leave  enough  lax  in  the 
wire  to  provide  working  space  between  the 
meter  panel  bracket  and  the  control  lever. 

7)  Solder  a  wire  between  the  right  con- 
tact of  the  push-button  switch  and  one  of 
the  "on"  contacts  of  the  DPDT  switch 
{brake  out  position  I). 

8)  Disconnect  the  power  transformer  lead 
from  contact  6  of  the  lever  switch  and  solder 
it  to  the  other  "on"  contact  of  the  DPDT 
switch  (brake  out  position  I).  The  other 
primary  lead  of  the  power  transformer  goes 

to  the  3A  fuse,  as  shown  in  the  diagram. 

9)  Lever  contacts  4,  8,  6,  7  are  not  used. 
Contacts  1,2,3  remain  to  actuate  the  rotor; 
contact  2  also  completes  the  brake  solenoid 
winding  circuit. 

10)  Check  the  wiring  carefully  and  re- 
mount all  parts  except  the  bakelite  housing. 

Test  Operations 

1)  Push-button  momentary  switch  lights 
lamps  and  monitors  the  compass  reading. 

2)  Double  pole  double  throw  switch  is 
left  in  the  "off"  (brake  in  II)  position  when 
the  unit  is  not  in  use;  panel  lights  are  off  and 
brake  is  engaged  to  secure  the  rotor. 

3)  To  rotate  the  antenna,  snap  the  DPDT 
switch  to  the  "on"  (brake  out  I)  position; 
panel  lights  are  on  and  brake  solenoid  is 
actuated,  releasing  the  brake.  Moving  the 
control  lever  to  the  left  or  right  energizes  the 
rotor  and  permits  free  ON  or  CCW  rotation. 

4)  Release  control  lever  just  prior  to 
reaching  intended  compass  position,  per- 
mitting the  unit  to  coast  to  a  full  stop,  Snap 
DPDT  switch  to  the  "off"  (brake  in  II) 
position  to  lock  the  rotor  and  turn  off  the 
panel   lights. 

Housing  Removal 

The  following  steps  permit  lifting  the 
bakelite  housing  vertically  (as  before): 
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Fig.   2.  A  —  Push-button  momentary  switch;  B  -  Miniature  double  pole, 
double  throw  switch;  I  —  Brake  out;  II  —  Brake  in. 

1)  Enlarge  the  left  hole  in  the  bakelite 
housing  to  admit  a  removable  hollow  shaft 
extender  to  fit  snugly  over  the  button  of  the 
push-button  switch.  I  used  an  old  TV  hollow 
shaft  slotted  at  the  open  end,  with  a  small 
knob  at  the  other  end. 

2)  Drill  out  a  horizontal  slit  in  the 
bakelite  housing  at  the  right-hand  hole  wide 
enough  to  admit  a  removable  lever.  I  used  a 
one  inch  length  of  3/16"  copper  tubing, 
slightly  compressed  at  one  end  to  fit  over 
the  bat  handle  and  flattened  at  the  other  end 
to  facilitate  lever  movement. 

3)  Impress  the  following  labels  over  the 
appropriate  holes  on  the  horizontal  ledge 
above  the  fluting:  "meter-push  on"  and 
"brake-in  out"  (or  "brake-out  in",  which- 
ever the  case  may  be). 

4)  As  an  added  refinement,  mount  an 
octal  socket  in  the  rear  on  one  inch  stand- 
offs and  permanently  connect  the  output 
leads  to  the  pins  of  the  octal  socket.  The 
cable  leads  are  soldered  to  the  appropriate 
pins  on  an  octal  plug  for  easy  removal  of  the 
cable. 

In  summary  to  reverse  an  old  adage,  the 
entire  modification  is  easier  done  than 
said!  ■ 
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by 

John  M.  Murray  W1BNN 
4  Kenwood  Circle 
Bloomfield  CT  06002 


There  sitting  on  the 
curbstone  was  the  most 
beautiful  telephone 
microphone  I'd  ever  seen. 
Soon  it  was  under  my 
coat,  as  I  rapidly  pedaled 
away  .  . , 


Hot  Carbon 


uring  World  War  II  our  military  had  an 
expression  that  was  widely  used:  "to 
liberate"  meant  to  help  yourself,  particularly 
if  the  stuff  was  enemy  property.  All  too 
often,  if  not  most  of  the  time,  anything 
attractive  that  belonged  to  someone  else, 
enemy  or  not,  was  subject  to  liberation  if 
the  owner  was  not  around  or  happened  to  be 
looking  the  other  way. 

I  started  rather  young,  long  before  the 
war,  Someone  said  there's  a  bit  of  larceny  in 
all  of  us.  Probably  W.  C,  Fields.  Anyhow,  I 
was  coming  home  Trom  school  one 
afternoon  on  my  bicycle  when  I  saw  a  great 
cloud  of  dust  rise  up  near  our  apartment 
building  in  Washington,  D.  C  Wreckers  had 
just  leveled  an  old  house,  which  had  come 
crashing  down. 

There  sitting  on  the  curbstone  was  the 
most  beautiful  telephone  microphone  I'd 
ever  seen.  It  was  one  of  the  old  vertical  jobs 
with  the  U-hook  for  the  receiver  earpiece.  A 
lovely  bright  green  cord  was  coiled  up  and 


hung  over  the  mouthpiece.  What  in  the 
world  was  it  doing  there,  I  wondered. 

This  was  no  occasion  to  elaborately 
reason  out  that  the  workmen  might  have 
left  it  for  the  telephone  company  to  pick  up. 
It  was  much  easier  to  assume  they  would 
soon  fling  it  in  their  dump  trucks,  which 
were  rapidly  piling  high  with  trash.  Such 
waste  would  be  awful. 

I  took  a  furtive  look  in  all  directions. 
Suddenly  the  beautiful  microphone  was  no 
longer  on  the  curbstone.  It  was  under  my 
coat,  as  I  rapidly  pedaled  away. 

Thus,  that  mike  with  the  bright  green 
cord  began  its  journey  into  history. 

A  couple  of  years  passed.  My  father's 
engineering  career  involved  our  moving 
several  times.  But  wherever  we  went,  that 
mike  sat  on  the  table  near  my  radio 
apparatus,  where  I  could  look  at  it  and 
admire  it.  Soon  I  had  my  ham  ticket  and 
found  myself  president  of  the  Phillips 
Academy,  Andover,  Radio  Club  -  NU1SW. 
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Fig,  K  1927  Hartley  circuit  DX  machine  at  NUISW.  For  anyone  who  wishes  to  build  this 
magnificent  transmitter,  we  will  be  pleased  to  forward  a  list  of  component  values  and 
recommended  hardware.  Simply  send  us  $5.00  and  a  copy  of  the  New  York  Times  for  Sunday, 
April  Jf  7956,  You  will  receive  the  information  in  a  plain  wrapper. 
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(We  had  no  official  international  prefixes  in 
those  days.  We  all  had  accepted  an  ARRL 
system:  N  signified  North  America  and  U, 
the  United  States,) 

Naturally,  my  beautiful  mike  sat  proudly 
but  silently  next  to  the  CW  transmitter. 
NUISW's  204- A,  in  a  self-excited  Hartley 
circuit,  had  become  a  big  deal  on  the  40 
meter  band,  with  about  30  countries  to  our 
credit  by  mid-winter,  1927.  But  this  was  all 
night-time  stuff,  mostly  to  be  had  in  the  wee 
hours  of  the  morning.  With  1,500  volts  RAC 
on  the  plate  at  190  mills,  we  were  putting 
out  enough  rf  in  the  antenna  to  draw  a  one 
half  inch  spark  off  the  feeder  wire  with  a 
lead  pencil,  That  was  a  dandy  way  of 
checking  the  output  in  those  days, 

Well,  snow  was  falling  one  Saturday 
afternoon,  and  a  howling  New  England  gale 
was  slapping  our  antenna  halyards  against 
the  60-foot  poles.  The  ham  shack  was  nice 
and  warm,  with  a  banked  wood  fire  in  the 
iron  stove.  Everything  was  fine,  but  the  40 
meter  band  was  dead  —  just  about 
completely,  except  for  WIZ,  which  was  on 
Cape  Cod,  I  believe,  a  commercial  CW  outfit 
at  the  edge  of  our  band,  WIZ  would  send  a 
trilogy  of  Vs,  sign  his  call  —  and  then  repeat 
ad  nauseam.  This  was  too  much! 

Why  not  try  20  meters,  which  was  getting 
very  popular?  We  had  never  operated  diere 
before  -  or  even  listened  on  that  band.  My 
friend  Gerald  Marcuse  EG2NM  (E  for 
Europe,  G  for  Great  Britain)  had  been 
broadcasting  with  voice  to  Australia  and 
New  Zealand  around  32  meters  for  several 
years  -  with  grand  success. 

It  didn't  take  long  to  halve  the  40  meter 
inductance  for  the  rig  and  to  change  coils  in 
our  General  Radio  wavemeter,  The 
capacitance  of  the  tank  coil  condenser 
(variable  capacitor  to  you  young  laddies) 
was  fortunately  okay  to  resonate  the 
oscillator  coil  on  20,  so  that  the  wavemeter 
indicator  bulb  lit  up  like  a  stockbroker's 
eyes  when  he  smells  money; 

The  wavelength  readout,  as  you  guys 
might  call  it,  was  20.9,  or  14.354  MCS  - 
Quite  legitimate  in  those  days.  Antenna?  It: 
was  much  too  cold  to  go  outside  and  fiddle 
around,  I  had  that  one  figured  out,  too. 
Hopefully.  With  indoor  space  limited  to  just 
about  16  feet  in  any  direction,  I  soon  had  a 
copper  wire  strung  up  at  about  that  length 

and  coupled  with  a  250  uF  condenser  to  a 
four  turn  coil  adjacent  to  the  plate  side  of 
the  oscillator  tank-  Oh(  boy!  The 
contraption  loaded  up  just  fine.  Backing  off 
a  bit  with  the  antenna  coil,  the  plate  mills 
were  steady  at  about  190,  with  the  204- A 
running  as  cool  as  a  cucumber  with  the  key 
down.  Probably  125  Watts  output.  This  was 
it—  maybe! 


Our  Phillips  Academy  Radio  Club  in  J 925.  Only  four  years  earlier  the  first 
amateur  radio  signals  had  bridged  the  A  t/antic  and  then  spread  out  over  the 
globe.  Between  1925  and  1929}  ISW,  first  with  no  prefix,  then  with  Uf  later 
with  NU  and  finally  with  Wy  was  known  from  New  Zealand  to  Tokyo,  from 
London  to  Capetown.  The  school  faculty,  including  our  "advisor,  M  who  never 
put  foot  in  the  shack  to  my  knowledge,  had  us  cased  as  a  bunch  of  scientific 
freaks.  It's  good  to  know  that  the  WISW  boys  have  been  doing  nicely  in 
recent  years,  with  a  more  enlightened  group  of  schoolmarms  hovering  in  the 
background. 

Tuning  over  the  band  at  2:25  pm,  I  heard 
no  signals.  So  1  hit  the  key  with  a  CQ,  slow 
jnd  steady  —  which  was  top  style  to  snag 
DX.  Then,  flipping  over  to  receive,  there  was 
only  the  gentle  hiss  of  radio  silence  -  until 
suddenly,  as  I  moved  the  dial  across  the 
band,  a  very  strong  signal  popped  up,  calling 
us.  Probably  a  local,  we  thought,  until  he 
banged  out  his  call:  EG2AO.  The  call  book 
gave  his  location  as  Eastbourne,  on  the 
channel  coast  of  England,  in  Sussex.  And 
daylight  nearly  all  the  way  across!  "Good 
afternoon,  old  man,"  he  CW'd  at  me.  "Your 
signal's  fine  business.  Very  steady  RAC, 
almost  PDC" 

After  I  gave  him  his  report,  he  continued, 
"Say,  old  man  (I  was  16  years  old),  your 
signal's  the  best  yank  ever  heard  here,  nearly 
as  strong  as  WIK  (a  10  kilowatt  commercial 
station  on  20,2  meters),*1  We  had  a 
delightful  QSO,  winding  up  by  his  saying, 
"Am  now  reading  you  on  the  loudspeaker. 
Wonderful!" 
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My  little  liberated 
microphone  was  making 
history,  at  least  for  us  .  . . 


As  we  signed  off,  I  found  myself  staring 
at  my  beautiful  microphone  with  the  bright 
green  cord.  Why  not?  Why  not  try  some 
voice  on  these  guys? 

Having  no  modulator  of  any  sort,  the 
only  answer  was  to  make  up  a  crude  version 
of  FM  known  as  loop  modulation.  In  short 
order  I'd  rigged  the  mike  inductively  to  the 
wavemeter,  which  I  placed  near  the  grid  end 
of  the  tank  coil.  But  not  too  near.  There  was 
lots  of  rf  floating  around. 

A  tentative  "hello  test"  into  the  mike 
made  the  wavemctcr  bulb  flutter  in  sync  and 
the  plate  milliammeter  wiggle  a  few  mills 
upward.  It  was  a  durn  good  thing  there  were 
no  television  sets  around. 

Now  to  find  a  guinea  pig  for  my 
experiment.  A  CQ  DX  on  CW  brought  quick 
response  from  EB4BC  in  Antwerp,  Belgium, 
who  reported  us  loud  and  clear.  "Sure,  go 
ahead  with  fone/'  he  replied,  when  I  told 
him  of  my  wild  modulation  device.  So  I  let 
him  have  it  at  some  length,  watching  the 
little  wavemeter  bulb  twinkling  with  my 
words. 

Then  I  switched  back  to  him.  "You  talk 
too  fast,  old  man.  Don't  understand  English 
well.  Please  say  a  few  words  in  French." 
Fortunately  I  was  able  to  comply,  which 
brought   forth   an  excited  "fine  business," 


with  many  CW  exclamation  points. 

For  some  time  I  continued  with  him, 
watching  the  snow  coming  down  in  great 
sheets  outside.  This  fone  business  was  really 
fascinating  -  one  could  say  so  much  more  in 
a  given  amount  of  time.  Also,  my  little 
liberated  microphone  was  making  history,  at 
least  for  us. 

Several  other  club  members  had  joined 
me  by  now.  We  were  all  amazed  at  our 
success  and  anxious  to  get  some  really  big 
DX  on  voice.  The  Belgian  station  was  about 
3,400  miles  away.  What  about  Africa  -  or 
even  Australia?  So  wc  sent  out  a  CQ  DX  on 
voice,  repeating  several  times.  "Calling 
Africa  or  Australia/*  I  sang  into  the  mike.  It 
was  a  superb  bit  of  optimism  that  had  us  all 
but  breaking  up. 

And  then,  suddenly,  there  was  F0-A3Z  in 
Capetown,  Souih  Africa,  calling  us.  He  was 
on  CW  with  a  good  strong  signal  We'd 
worked  him  before  on  40  meters.  He  was 
about  7}800  miles  away.  Real  DX. 

"Your  voice  loud  and  clear  in 
Capetown/'  he  said.  "Congratulations.  First 
American  amateur  voice  signal  ever  heard 
here!  Glad  to  work  you  again/* 

We  thanked  him,  giving  his  report  -  and 
explained  what  the  modulator  lash-up  was. 
About  then  I  noticed  a  thin  wisp  of  blue 


Apparently 

NU1SW,  The  Phillips 

Academy  Radio  Ciubf  was 

hot  news  back  in  Apriif  J 927. 

Paramount  Newsree!  took  this  shot 

of  John  Murray  (at  the  famous  purloined 

microphone)  for  showing  in  movie  theatres 

nationally.  To  the  right  is  a  General  Radio  wave- 

meter.    To  the  left  is  our  low  power  transmitter,  an  852  self-excited  Meissner  job.   The 

cameraman  insisted  on  hanging  that  crazy,  obsolete  switch  and  huge  old  RCA  helix  coil  on  the 

wall  for  "artistic  effect.  "  The  double  deck  receiver  lashup  has  a  honey  coif  job  on  top,  which 

REL  (Radio  Engineering  Laboratories)  built  especially  for  ust  designed  and  donated  by  the  late 

fabulous  Henry  fi.  Joy  (W)8IAf  810,  lAHMf  KFKW,  at  that  time  president  of  the  Packard 

Motor  Car  Company.  Beneath  it  is  an  Aero  regenerative  receiver,  both  units  battery  operated, 

of  course,  since  there  were  no  ac  powered  sets  in  general  use  at  that  time. 
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smoke    rising    up    from    the    microphone. 
Hurriedly  wc  turned  it  back  to  him. 

He  reported  everything  Tine  up  to  the  tail 
end  of  our  transmission,  "Bad  distortion 
then  set  in/'  he  said,  "and  your  transmitting 
frequency  really  jumping  around," 

When  I  turned  on  once  more  to  reply, 
blue  smoke  gushed  from  the  mike.  IF  this 
continued,  the  carbon  grains  would  solidify 
in  a  ball.  Quickly  shutting  off  things,  I 
moved  the  wavemeter  a  bit  further  away  and 
detuned  it  slightly.  Then,  holding  the  mike 
by  its  shaft,  I  banged  the  daylights  out  of  it 
on  the  bench. 

"You're  out  of  your  mind,"  one  of  the 
boys  said.  "You're  going  to  bust  that  thing." 

So,  I  gave  it  a  couple  more  whacks  to 
show  I  knew  what  I  was  doing,  then 
switched  on  the  transmitter.  "Calling 
F0-A3Z,"  I  said.  "Are  you  still  there?*1 

"Lovely/1  he  came  back  in  his  CW,  "just 
lovely.  But  your  voice  much  weaker  now/' 

Then,  all  of  a  sudden,  I  felt  as  if  someone 
had  slammed  me  in  the  back  of  the  head 
with  a  wet  doormat.  I  began  to  ache  all  over 
and  broke  out  in  a  cold  sweat.  Our  2nd  op, 
Bob  Schirmer,  signed  off  fast  with  the  South 
African.  "You'd  better  get  down  to  the 
infirmary  right  away/1  he  said.  "You're  red 
as  a  beet/' 

It  wasn't  easy.  However,  he  managed  to 
help  me  walk  the  half  mile  and  turned  me 
over  to  the  head  nurse,  Mrs.  McKiver.  She 
took  one  look  and  had  me  guided  to  a  first 
floor  bed.  I  never  could  have  navigated  the 
stairs  and  was  by  now,  they  reported  later, 
not  making  any  sense.  My  temperature  was 
105,4°.  Emergency  word  got  the  school 
doctor  on  hand  in  jig  time.  He  couldn't  find 
anything  wrong  except  my  high 
temperature.  Fortunately,  it  was  not 
increasing. 

Dr.  Page  was  not  noted  for  his  sense  of 
humor.  A  serious-minded  liltlc  guy,  he  had 
three  pet  phobias:  With  no  urging  at  all,  he 
was  ready  at  any  given  moment  to  preach  on 
the  vicious  evils  of  tobacco,  alcohol  and 
coffee,  Mrs.  McKiver  told  me  later  that  my 
greeting,  when  he  showed  up  at  my  bedside, 
was  hardly  liable  to  put  him  in  a  good  mood. 

"Hello,  sweetheart/'  I  said.  "You  got  a 
cigar  on  you?" 

He  surveyed  me  coldly  for  a  moment, 
then  raised  an  eyebrow.  "You  been 
drinking?" 

"Sure,  Doc,  that's  right.  Maybe  I  need  a 
cup  of  black  coffee.  No  sugar,  please." 

He  seemed  to  catch  on,  turning  to  Mrs. 
McKiver.  "This  boy's  delirious.  I've  got  to 
find  out  what  he's  been  up  io/T  He  sat  down 
on  the  edge  of  the  bed,  grasped  my  wrist  and 
took  out  his  watch.  "What  have  you  been 
doing  today,  young  man?" 


"Just  some  radio  experiments  you 
wouldn't  understand  -  and  floating  out  over 
the  South  Atlantic  Ocean  on  a  dreamy 
cloud,  sweetheart,  and  going  like  hell  — 
about  186,000  miles  an  hour/' 

Dr  Page  looked  at  Mrs.  McKiver.  "Cool 
compresses  on  his  forehead,  please.  I'll  be 
back  later."  Then  he  prescribed  a  mild 
sedative. 

In  almost  no  time  I  was  off  in  a  fevered 
sleep  which  lasted  for  several  hours.  When  I 
opened  my  eyes  he  was  back  again,  shaking  a 
thermometer.  I  was  now  just  about  normal 

—  but  with  a  jagged  headache. 

While  I  was  floating  around  on  my  cloud, 
he'd  been  doing  some  hasty  consulting  with 
two  other  local  doctors  and  had  even  called 
the  Peter  Bent  Brigham  Hospital  in  Boston. 
"Your  trouble  has  something  to  do  with 
radio  currents,"  he  said.  "Somehow  your 
system  has  absorbed  a  dangerous  dose  of 
these  radio  frequencies  —  giving  you  an 
artificial  temperature  which  could  have 
killed  you  if  youJd  gotten  much  more  of  it/' 

Then  I  explained  the  tests  we'd  made  and 
the  smoking  microphone.  His  careful 
questioning  brought  out  that  my  hand  had 
been     on     portions     of     the     unshielded 

microphone  cord  and  also  had  held  the 
shank  of  the  telephone  for  an  unduly  long 
time.  Pd  just  been  overly  exposed  to  a  force 
I  really  didn't  know  anything  about, 

"I  believe,"  he  continued,  "if  you  were 
about  to  come  down  with  any  of  a  number 
of  different  illnesses,  you  have  killed  the 
bugs,  luckily  not  yourself  to  boot.  A  rise  in 

temperature  is  nature's  way  of  combatting 
unnatural  intrusions  and  infections.  In  your 
case,  there  was  only  one  bug  involved,  a 
radio  bug  —  you.  You'd  better  be  more 
careful." 

His  advice  was  well  taken.  Dr.  Page  was  a 
lot  more  thorough  than  I  had  imagined.  It 
was  not  until  several  years  later  that  the 
medical  profession  was  experimenting  with 
artificially  induced  radio  frequency  fevers  to 
help  in  alleviating  certain  infections,  notably 
pneumonia.  A  New  York  doctor  told  me 
that  a  government  hospital  had  achieved 
significant  results  in  this  respect. 
Furthermore,  it  had  been  determined  that 
there  was  a  definite  cut  off  point  beyond 
which  the  human  system  could  not  take 
these  artificial  fevers,  somewhere  in  the 
neighborhood  of  106°,  Just  a  few  more 
QSOs  that  afternoon  would  have  cooked  my 
goose,  somewhat  the  same  way  that  the 
microphone  with  the  beautiful  green  cord 
got  cooked. 

So-o-o  ...  the  next  time  you  see  a 
telephone  with  a  beautiful  green  cord  sitting 
on  the  curbstone,  I  suggest  you  leave  it 
there.  ■ 


All  of  a  sudden,  I  felt  as  if 
someone  had  slammed  me 
in  the  back  of  the  head 
with  a  wet  doormat  .  .  . 


Just  a  few  more  QSOs  that 
afternoon  would  have 
cooked  my  goose, 
somewhat  the  same  way 
that  the  microphone  with 
the  beautiful  green  cord 
got  cooked  . .  . 
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to  some  of  the  restaurants  .  -  .  and 
chew  the  rag  about  ham  radio  on  into 
the  evenings,  drop  a  line  or  call  me 
and  let  me  know.  The  group  rate  is  a 
real  bargain  ,  .  runs  about  SI 50  or  so 
for  the  week  for  the  hotel  and  lift 
tickets,  ptus  $50  for  lessons,  plus 
meats.  You  only  I've  once,  so  get  out 
and  join  a  fun  group  for  a  week.  Don't 
forget  to  bring  an  HT  with  52  in  it, 
even  if  you  have  to  borrow  one  .  .  . 
and  a  charger  too, 

When  you  prepay  for  this  deal  you 
are  eligible  for  reduced  rate  air  fares. 
From  Boston  it  cuts  the  cost  from 
$276  RT  to  £207  ...  not  bad  Ifll 
probably  give  you  a  good  cut  from 
where  you  are  too.  Please  let  me  know 
as  soon  as  you  can  about  this  so  I  can 
make  reservations.  Call  Wayne  Green 
at  603924-3873  or  write  do  73 
Magazine. 


FCC  -  PROFOUND  CHANGES 

For  the  last  few  years  I've  felt  that 
I  was  trying  to  shovel  coal  up  a  shute, 
to  coin  an  expression  which  young- 
sters probably  won't  understand, 
having  never  watched  coal  being 
delivered  to  homes. 

Amid  cries  from  many  amateurs 
not  to  rock  the  boat,  you  can't  fight 
city  hall,  etc.,  I  have  been  making 
what  seemed  to  me  to  be  futile 
suggestions  about  deregulating  ama- 
teur radio.  When  Walker  wanted  to  go 
to  even  more  license  classes  1  sighed 
and  filed  my  protest  in  an  editorial, 
When  Walker  came  up  with  the 
repeater  rules  I  cried  out  in  anguish 
and  got  together  a  group  of  amateurs 
to  take  the  complaint  to  the  boss:  the 
FCC  Commissioners,  One  of  the  most 
attentive  ears  at  that  hearing  in 
January  1974  was  now  Chairman 
Wiley  , . ,  who  seemed  to  be  enthu- 
siastic about  the  idea  of  freeing  ama- 
teur radio  from  restrictions  so  ama- 
teurs could  invent  and  experiment 
without  having  to  file  in  sixteen 
copies,  complete  with  a  six  months  or 
longer  wait. 

Whether  my  constant  nudging  had 
any  effect  or  not,  it  does  appear  that 
we  are  going  in  the  direction  that  I 
have  been  pushing  ...  de- regulation 
, .  .  fewer  license  classes  instead  of 
more  ,  ,  .  getting  rid  of  the  growing 
welter  of  restrictions.  I'm  almost 
afraid  to  tell  you  the  extent  that  this 
thing  may  be  going  There  is  a  strong 
movement  deep  within  the  FCC  to  set 
up  basic  guidelines  .  .  ,  concepts,  as  it 
were  . ,  ,  and  then  get  rid  of  all  the 
mass  of  rules. 

Could  you  deal  with  a  situation 
where  all   repeater  rules  were  taken 


off?  Where  it  was  up  to  us  as  amateurs 
to  make  sure  we  have  coordinating 
groups  and  that  all  repeaters  abide  by 
the  coordinators?  I  wrote  about  this 
last  month.  This  would  mean  that  we 
could,  if  we  wanted  and  the  coordin- 
ators were  m  agreement,  set  up  10m 
repeaters  .  . .  crossfaand  repeaters  .  . . 
20m  to  220  MHz  repeaters,  etc,  We 
could  use  timers  on  them,  if  we 
wanted  ...  or  not. 

People  generally  tend  to  group  in 
positive  or  negative  reactions  to 
change  ...  the  positive  tend  to  view 
problems  in  terms  of  solutions .  .  ,  the 
negative  in  terms  of  why  you  just 
can't  do  things.  I  suspect  that  should 
these  changes  come  to  pass  that  we'll 
have  a  lot  of  reaction  of  both  kinds 
.  . .  which  will  you  be,  a  positive  or  a 
negative? 

What  about  sub-bands?  With  the 
rules  out  the  window  we  would  be 
able  to  use  any  mode  on  any  pan  of 
any  band  . . .  yes,  I  understand  that 
this  is  absolutely  impossible  ...  to 
answer  the  negatives.  But  perhaps 
with  some  basic  guidelines  it  could 
work.  It  sure  woutd  be  nice  to  be  able 
to  use  SSTV  and  RTTY  on  the  same 
frequency  ...  1  think  they'll  go 
together  well  ,  r>  both  can  he  stored 
on  cassettes  ,  .  .  both  work  via  com- 
puters, etc. 

Fundamental  changes  such  as  this 
will  take  a  good  deal  of  time^  Let's  see 
if  we  can't  be  a  help  by  thinking  and 
talking  about  how  we  could  set  up  a 
minimum  regulation  system  which  we 
could  live  with.  Do  we  need  two  or 
three  classes  of  license?  One  thing  I  do 
know,  if  we  de regulate  substantially 
this  will  mean  a  tot  more  for  the 
ARRL  to  do,  for  we  will  need  to  have 
organization  to  get  cooperation  .  , . 
and  without  cooperation  we  have  only 
anarchy, 

The  FCC  is  not  unaware  of  the 
impact  of  delays  on  licensing  and  they 
have  in  mind  a  little  strategem  which 
might  help  .  , ,  they  may  make  it  so 
that  once  you  pass  your  exam  you  can 
immediately  go  on  the  air  with  the 
higher  privileges.  This  will  make  rt 
possible  to  hear  a  Novice  call  in  the 
Advanced  band,  which  might  be  too 
much  of  a  trauma  for  an  official 
observer.  If  they  do  away  with  sub- 
bands  and  merely  set  power  limits  for 
the  license  classes,  then  this  might  not 
make  much  difference.  I  do  kind  of 
like  the  Japanese  system  of  letting 
beginners  operate  on  all  bands  limited 
to  ten  Watts. 

One  of  the  major  reasons  the  FCC 
is  having  such  a  time  catching  up  with 
the  licenses,  as  you  know,  is  the 
backlog  of  CG  applications.  Just  put 
on  more  people  to  handle  the  pileup, 
you  suggest?  Any  reasonable  business 
man  would  say  the  same  thing  .  .  .  but 
the  FCC  is  run  by  Congress  and  not 
by  businessmen,  and  it  appears  that 
Congress  could  care  less  how  much 
money  the  FCC  is  raking  in  with  their 
CB  licenses  , . .  and  the  profit  is 
enormous  on  them  since  the  only 
service  they  provide  is  a  piece  of 
paper.  Congress  is  trying  to  cut  down 
on  the  staff  of  the  FCC,  even  though 
every    dollar    saved    in    salary    will 


probably  cut  income  by  hundreds  of 
dollars.  That's  the  Congress  we  a! I 
know  and  love. 

The  Commission  is  afraid  that  if  the 
CB  licenses  are  not  promptly  pro- 
cessed that  more  and  more  CBerswilt 
just  ignore  the  FCC  and  not  bother  to 
spend  the  $4,  In  point  of  fact  there  is 
little  reason  to  spend  the  money  and 
Congress  would  do  welt  to  take  ad  van 
lage  of  the  naivete  of  the  CBers  and 
take  their  money  as  fast  and  quietly  as 
they  can. 


COMPUTER  BIZ 
IN  PERSPECTIVE 

One  of  the  results  of  my  work  in 
the  microcomputer  field  is  that  I  have 
been  in  contact  with  most  of  the  firms 
producing  or  developing  gear  for  this 
field.  It  has  been,  to  say  the  (east, 
fascinating. 

Amateurs  who  are  feeling  twinges 
of  inferiority  because  they  are  unable 
to  understand  the  jargon  should  take 
heart.  The  computer  biz  is  brand  new 
and  no  one  has  much  of  a  jump  on 
you.  Don't  let  a  few  buzz  words  drive 
you  under  the  tabEe  .  .  .  when  they  say 
interface  all  they  mean  is  that  two 
things  are  connected  together  . .  .  it's 
all  like  that  and  with  a  little  reading 
you'll  be  able  to  go  to  the  next  club 
meeting,  sidle  up  to  the  resident  com- 
puter type  and  watch  with  glee  while 
a  growing  circle  of  eyes  pop  out  at 
your  infinite  knowledge. 

News  flash;  Microcomputers  are  so 
new  that  hardly  anyone  anywhere  has 
them  working  yet.  If  you  have  a  few 
drops  of  pioneering  Wood  left  in  you 
after  all  that  appliance  operating,  here 
is  a  field  where  you  have  an  equal 
opportunity. 

There  are  some  good  economic 
reasons  for  getting  into  the  field  .  .  . 
beyond  the  fun  involved.  In  a  year  or 
so,  when  the  pioneers  in  this  field 
have  systems  that  work,  they  are 
going  to  be  able  to  sell  and  service 
them  by  the  zillions.  Experience  has 
shown  that  once  a  home  computer 
system  is  set  up  and  running  it  gets 
used  , . ,  a  lot.  Kids  quickly  get  into 
playing  games  with  it  and  soon  put 
the  old  man  to  shame  with  innovative 
programming,  The  computer  gets  a  tot 
more  use  than  television. 

The  really  big  market  for  them  will 
be  for  business.  Every  small  business 
will  be  using  one  .  .  .  and  that  means 
sales  in  the  hundreds  of  thousands  of 
units.  This  won't  happen  until  the 
pioneers  develop  good  working 
systems  which  are  adapted  to  each 
type  of  business. 

Most  computers  today  are  being 
sold  directly  by  the  manufacturers 
and  I  look  for  this  system  to  fade  out 
as  truly  large  scale  merchandising 
takes  over.  It  will  require  local 
computer  sales,  programming  and 
service  stores  to  handle  the  growth. 
And  who  would  be  more  logical  to 
open  such  a  store  than  the  computer 
hobbyist  of  today? 
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the  value  innovator 


Test   Instrument 


— 


Model  Z70  Function  Generator 


Sines,  Squares,  Triangles  to  500  kHz 
and  much,  much  more 


A  new,  versatile  service  and  lab  instrument 
—  the  feature  packed  Model  270  Function 
Generator  -  gives  you  much  more  wave- 
form generating  capability  than  you'd  ex- 
pect for. its  low  price.  This  compact, 
precision  unit  puts  stable,  calibrated,  high 
quality  sine,  square  and  triangle  waveforms 
from  1Hz  to  500kHz  at  your  fingertips. 
But  that's  not  all.  With  external  connec- 
tions you  can  produce  logic  pulses, sweeps 
and  ramps,  amplitude  and  frequency 
modulated  outputs,  phase  and  frequency 
shift  keying  signals,  tone  bursts,  and  a 
host  of  mixed  signal  outputs,  it's  even  a 
stand-alone  wideband  inverting  amplifier! 

SINE  WAVES 

produced  by  the  Model  270  are  low  in 

harmonics,  stable,  precise,  and  easy  to 
use.  With  pushbutton  attenuators  and  an 
output  that's  flat  within  0.3  dB  from 
1  Hz  to  100  kHz,  the  Model  270  is  ex- 
cellent for  testing  gain  and  frequency 
response  of  amplifiers,  resonant  circuits 
and  transducers. 

SQUARE  WAVES 

are  useful  for  testing  the  response  of  an 

amplifier  or  other  electronic  device  to  a 
step  change  of  voltage,  such  as  rise  and 
fall  times  and  ringing.  They  are  also  use- 
ful for  a  quick  check  of  overall  band- 
width and  phase  shift  of  coupling  circuits. 

TRIANGLE  WAVES 

are  ideal  for  testing  the  linearity  of  chart 

recorders,  oscilloscopes,  servo  systems, 

amplifiers  and  as  inputs  to  other  devices 
requiring  a  signal  with  a  linear  change  of 
voltage.  It  is  easier  to  detect  nonlinearity 
and  clipping  in  an  amplifier  with  a 
triangle  wave  than  with  a  sine  or  square 
wave.  Distortion  is  easier  to  spot,  too, 
since  gain  and  frequency  response  irregu- 
larities show  up  as  "warpage"  of  the 
triangle's  normally  straight  sides.  The 
distinctive  triangle  shape  is  also  easier  to 
recognize  in  low  level  signal  tracing, 
where  sine  waves  often  get  camouflaged 
by  hum  or  other  sinusoidal  noise  sources. 


Rear  panel  input  connector 
allows  extreme  versatility 


All  these  output  waveforms,  and  more,  can  be  generated  by  the  versatile, 
precision  Model  270  Function  Generator. 


Sine  Wave  -  stable. 
low  distortion,  accu- 
rate within  T%  F.S, 
(on  a  one  decade 
dsaljL  Amplitude  tfat 
witnin  ±0J  dB  over 
entire  audio  range- 


Square  Wave  —  ex- 
cellent suability.  0.5 

Msec  rise  time,  no 
ringing  or  overshoot 


Tnangie  Wave  —  pce- 
cision  linearity  up  1o 
100  kHz: 


R Limps  and  Sawiooihs 
—  same  precise  line- 
arity as  triangle  waves, 
custom  shaped  by 
you  (external  'estsio* 
at  FSK  inputs  on  rea' 
panel  controls  tali 
throe}. 


Pulses  -  tO^tsec 
TTL  type  shown 
(pulse  width  controlled 
□  y  external  resistor  a* 
'ear  panel  Pulse 

=OUEKCY. 
AMPLITUDE  arwj  DC 
LEVEL  controlled  from 
Iron:  panel.) 

Frequency  Modulation 
-  sine  wave  (top) 
being  trequgncy 
modulated  by  external 
Irtangle  wave 
(bottom).  Applicable 
10  any  basic  waveform 


Swept  Sine  Wave  - 
(special  case  of  FM 
or  VCO  with  external 
ramp  applied). 


AM  -  a  455  kHz  (IF) 
carrier  being  ampli- 
tude modulated  by  a 
400  Hz  signal  IrQm  a 
second  Model  270. 
applied  to  AM  input 
on  rear  panel 
connector. 


SPECIFICATIONS: 

Basic  Output  Waveforms:    Sine,  Square,  Triangle 

Frequency  Range:    1  Hz  to  1  MHz*  in  six  pushbutton-selected  decade  ranges. 
*  Typical,  500  kHz  guaranteed  minimum  upper  frequency. 

Frequency  Accuracy:   ±  1%  of  F.S.  up  to  200  kHz 

Amplitude  Flatness:  ±  0.1  dB  from  20  Hz  to  20  kHz:  ±  0.3  dB  from  1  Hz  to  100  kHz. 

Output  Level:   0  to  24  volts  peak  to  peak  (3.5  volts  RMS)  open  circuit  —  protected  against 

short  circuits. 

Output  Impedance:  600  ohms  ±  5%,  constant  regardless  of  attenuator  setting. 

Attenuators;   Total  dynamic  range  of  step  and  continuous  attenuators  is  80  dB  minimum. 

Step  (pushbutton)  attenuators  provide  0  dB,  -20  dB  and  -40  dB  attenuation.  (±0.5  dB  accuracy) 

Continuous  (AMPLITUDE!  control  provides  at  least  40  dB  additional  control* 

DC  Offset:   Output  DC  level  on  all  waveforms  Is  variable  from  -6V  to  +6V  {at  0  dB 
ATTENUATION) 

Frequency  Stability  1  After  %  hour  warm-up): 

With  Line  Voltage:  ±  0.1%  with  10%  line  voltage  change. 
With  Temperature:  ±  0,1%  per  °C  from  0°C  to  +50°C. 

Amplitude  Stability  (After  36  hour  warm-up) 

With  Line  Voltage:  ±  0.5%  with  10%  line  voltage  change. 
With  Temperature:  +  0.5%  per  °C  from  0°C  to  +50°C, 

Sine  Wave  Distortion:   Max.  total  harmonic  distortion  (THD)  is  1%  from  20  Hz  to  20  kHz, 

Square  Wave  Rise/Fall  Time:   0,5 //sec  or  lass. 

Square  Wave  Symmetry:    3B%  minimum  (5%  maximum  asymmetry). 

Triangle  Wave  Linearity:   98%  minimum  (2%  maximum  nonlinear ny)  to  100  kHz. 

Rear  Panel  inputs:   AM  input,  FM  input,  Frequency  Shift  Keying  {FSKf  control,  FSK  resistor.  FSK 
Sync  (Pulse/Ramp  control),  Mixer  input. 

Rear  Panel  Input  Protection:    Another  Model  270  (or  other  unit  with  ±15  volt/600  ohm  output)  may 
be  connected  to  rear  inputs  without  damage. 

Power  Required:    105-125  VAC/210-250  VAC,  50-400  Hz,  5  watts. 

Size  &  Weight:  81//'  WxfH^  6'*  Dt  4  pounds. 

Accessories:    Rear  panel  connector  and  detailed  instruction  manual. 


$166.00 
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HICKOK 


the  value  innovatoi 


Model  334  Digital  Multimeter 


Digital  Precision  you 
can  rely  on ...  at  a 
price  you  can  afford 


High  accuracy  —  low  drift 
Clear,  eyesaving  green  display 
Fast  response  (2, 5/ sec.  read  rate) 
200  my  AC/DC  ranges  (100jjV  resolution) 
Flashing  nondeceptive  out-of-range  indication 
Auto-polarity  and  decimal  point 
Shielded/Isolation  probe  included 
Fuse/ess  protection  on  volts  and  ohms 


Carrying  handle/ ti ft 
stand  rotates  to 
any  position 


Full  3%  digit  display  with 

accuracy  specified  over  fuif-range 

of  readings,  from  0-1939. 


Here's  the  economical  lab  quality  digital 
multimeter  you've  been  waiting  for.  The 
Model  334  is  a  solid  instrument  through 
and  through,  backed  by  Hickok's  10  years 
of  digital  experience.  This  all-function 
workhorse  gives  you  5  ranges  of  AC  and 
DC  voltage  and  current  plus  6  ranges  of 
ohms  —  all  with  3V*  digit  resolution  plus 
automatic  decimal  point,  automatic  po- 
larity, and  automatic  overrange  indication. 

The  Model  334  virtually  guides  you 
through  its  measurements.  For  example, 
if  3  DC  voltage  is  negative,  the  display  tells 
you  with  a  M— rJ  before  the  numerical 
value,  so  you  don't  have  to  reverse  the 
leads,  And  you  can't  get  a  deceptive  out- 
of-range  reading;  If  the  input  exceeds  the 
range  you've  selected  (maximum  reading 
1999},  the  display  shows  two  blinking 
bars  and  three  zeros  POGO,  000f-  000K 
There's  no  chance  for  misinterpretation. 

The  Model  334  is  sure  to  be  your  most- 

used  basic  service  tool;  that's  why  it's  de- 
signed to  withstand  continuous  operation 
with  an  easy  reading,  green  display  to 
minimize  eye  fatigue,  Isn't  it  time  you 
Stopped  squinting  at  confusing  analog 
multimeter  scales?  Instead,  get  fast,  ac- 
curate, easy  to  read  digital  displays  from 
the  precision  Hickok  Model  334  Digital 
Multmeter  ^ 


SPECIFICATIONS 


DC  Volts 


5  ranges:  CM99.9mVp  1.999,  19.99,  199,9,  1200  volts.   Accuracy  ±  0.2%  of  reading  ±  0,1%  of 
range  (add  +  0,3%  of  reading  for  199.9,  1200V  ranges).   Input  Impedance:  10  megohms. 
Response  Time:  Less  than  1  second.   AC  Rejection:  40dB  at60Hz.   Input  Protection:  Model 
334  is  unaffected  by  overloads  up  to  1200  volts  (DC  +  peak)  on  alt  ranges. 

AC  Volts: 

5  ranges:  CM99,9mV,  1.999,  19.99,  199.9,  1000  volts  RMS.   Accuracy:  +  K5%  of  reading 
±  0.5%  of  range  {add  1,5%  of  range  for  199.9mV\  1,999V  ranges).   Frequency  Response  for 
above  accuracies:  50Hr  -  IKHzon  19.99V,  199.9V,  1O00V.  bOHz  -  250Hzon  1.999V, 
50Hz  -  120Hzon  199.9mV  ranges.  Input  Impedence:  6.5  megohms/15  pf.    Response  Time: 
3  seconds,    input  Protection:  Model  334  is  unaffected  by  overloads  up  to  1000V  (RMS  f  DC), 

Ohms: 

6  ranges:  0-199,9  ohms,  1.999K,  19.99K,  199.9K,  1,999  megohms,  19,99  megohms.  Accuracy 
+  0.5%  of  reading  ±  0J%  of  range  (add  +  0.5%  of  reading  for  199.9  ohms,  1,999K,  19.99 
megohm  ranges).   Response  Time:  Less  than  1  second.  Full  scale  test  voltage:  2  Volts.   Open 
Circuit  Voltage;  9  Volts,    input  Protection:  Model  334  is  unaffected  by  175 VAC  or  150  VDC 
all  ranges. 

DC  Current; 

5  ranges:  0-199.9ua,  1.999,  19,99,  199,9,  1999mA.   Accuracy:  ±0.5%  of  reading,!  0.1%  of 
range  (add  +0,5%  of  reading  on  199,9,  1999mA  ranges).   Response  Time:  Less  than  1  second. 
Interna?  Voltage  Drop:  200mV  max  at  full  scale.   Input  Protection:  2  amp  diode  and  fuse 
protection  on  all  ranges. 

AC  Current: 

5  ranges:  0-199.9fiA,  1 ,999.  19.99,  199.9,  1999mA.   Accuracy:  ±  2%  of  reading,  +  2%  of 
range,  50  —  120Hz.   Response  Time:  3  seconds.    Internal  voltage  drop:  200mV  RMS  max  ar 
full  scale.    Input  Protection:  2  amp  diode  and  fuse  protection  on  all  ranges* 

General: 

Display:   Green  fluorescent,  7  segment  non-blinking  display,  31/?  digits  (0  to  19991. 
Auto  Polarity:    Minus  sign  automatically  indicates  negative  DC  voltage  or  current.   No 

indication  on  ohms  or  AC. 
Decimal  Point:   Automatically  positioned  when  range  is  selected, 
Overrange  Indication;  Flashing  horizontal  bars  and  000 
Sample  Rate;    2.5  readings /second. 
Temperature  Coefficient;   500  ppm/°C(  0-50°C 
Input  Isolation  from  Ground:    1500  volts  peak. 

Power  Requirements;    105-125  VAC/21 O250VAC,  50-4Q0H*,  3  Watts. 
Dimensions  and  Weight:    8Y*('W  x  4"H  x  6"D;  3Y>  lbs. 
Accessories:   Shielded  input  probe  with  200K  isolation  position  included. 
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HICKOK 


the  value  innovator 


Model  51 1  Triggered  Oscilloscope 


Lab  quality  and 
performance  in  an 
economical  scone 


A  good  wideband  triggered  oscilloscope  can 
be  the  most  valuable  signal  tracing  instrument 
you  own  for  servicing  TV,  audio  and  radio 
equipment.  On  the  other  hand,  a  cheap, 
unreliable  scope  can  frustrate  you,  lie  to  you 
and  let  you  down  when  you  need  it  most.  It's 
your  choice. 

The  Hickok  Model  511  Oscilloscope  combines 
economy  with  the  reliability,  ruggedness  and 
advanced  solid  state  circuitry. 


10  MHz  response  flat  within  3  dB  for  all  signal  levels. 
Excellent  pulse  response  minimizes  overshoot  and 
ringing. 

Foolproof  triggering  to  1  5  MHz. 

5  mV/cm  sensitivity,  very  useful  for  solid  state  work. 

Bright  8  cm  x  10  cm  display.  High  2.5  kV  accelerating 
potential  and  P31  phosphor  provide  a  ciear,  high 
contrast  trace  even  for  low  repetition  rate  signals, 

X-Y  operation  for  vectorscope  measurements  (front- 
panel  controlled). 

Auto  mode  triggering  provides  baseline  for  recurrent 
sweep  operation. 

Beam  finder  quickly  locates  off-scale  traces. 


Simplified  front  panel  controls  are  color  coded  and 
convenient  to  use.  Linear  potentiometers  for  display 
positioning  eliminate  confusion  and  speed  adjustments 
All  controls  are  well  spaced  on  the  full-sized 
front  panel. 

Unique  VITS  sync  separator  automatically  locks  on 
Field  1  or  Field  2  VITS  for  video  response  checks. 

Viewing  hood  and  3-piece  overlay  kit  included  for 
easy  circuit  analysis. 

Regulated  power  supply  maintains  amplifier  gain  and 
sweep  rate  within  0,1%  with  changes  in  line  voltage 
from  105  to  125  volts. 

Industrial  quality  and  construction,  Glass-epoxy  PC 
boards  used  throughout. 


INCLUDES  COMBINATION  10:1/DIRECT  PROBE 

(2  WITH  MODEL  512) 
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HICKOK 


the  value  innovate 


Model  512  Dual  Trace  Oscilloscope 

A  value-loaded  dual  trace  service  scope 
with  all  the  quality,  precision  and 

features  of  our  single  trace 

Model  511. 


Positively  the  Hickok  Model  512  Dual  Trace  Oscilloscope  is 
the  ultimate  signal  tracing  instrument  for  all  TV,  audio  and  radio 
servicing  jobs,  The  Model  512  has  all  the  features  of  our  Jab  quality 
single  trace  Model  51 1 ,  plus  the  versatility  of  four  dual  trace  modes. 

With  dual  trace  capability  you  can  display  either  Signal  A  or  Signal  B 
alone,  or  both  signals  simultaneously  in  these  dual  trace  combinations: 

Alternate  A  and  B,  Chopped  (100  kHz)  A  and  BP  A  plus  B,  and 
A  minus  B  using  the  trace  invert  feature  provided  for  each  channel. 

Dual  trace  lets  you  simultaneously  view  two  waveforms  that  are 
frequency  or  phase  related  or  that  have  a  common  sync  voltage. 
For  example,  you  can  compare  the  input  and  output  waveforms  of 
amplifiers  and  multiple  stages  triggered  by  the  same  pulse;  check 
frequency  dividers;  check  differential  amplifiers  for  balance;  and 
measure  amplifier  phase  shift  and  nonlmearity.  If  you  need  these 
added  capabilities  of  dual  trace,  you'll  find  the  Hickok  512  to  be 
your  best  buy.  It  carries  the  same  exceptional  2-year  warranty  as  our 
Model  51 1  single  trace  as  well  as  our  50  years  of  experience  and 
reputation  as  a  leading  U.S.  developer  of  precision  test  equipment 
for  industrial  and  military  applications. 


r- 


SPECIFICATIONS:  Model  511  Single  Trace  and  Model  512  Dual  Trace  Oscilloscopes. 


VERTICAL 

BANDWITH:  DC  to  10  MHz,  AC  or  DC  coupled. 

RANGES:  10  mV/cm  to  50  V/cm  in  12  calibrated  steps.  Uncahbrated 

continuously  variable  control  operates  over  span  from  5  mV/cm  to 

50  V/cm. 

ACCURACY:  ±3%, 

POSITIONING:  3  screens, 

INPUT   IMPEDANCE:   1    megohm   shunted   by   approximately   30 
picofarads 

MAXIMUM  INPUT  VOLTAGE;  600  V  DC  plus  peak  AC 

VERTICAL   MODES:   (Model  512   Dual  Trace):  Alternate  A  8t  B. 
Chopped  [  1 00  kHz)  A  &  B,  A  +  B,  A  —  B,  A  only,  B  only, 

HORIZONTAL 

BANDWITH :  DC  to  1   MHz,  AC  or  DC  coupled. 

RANGES:  Continuously  variable  from  05  V/cm  to  50  V/cm  with 
X5  expander. 

INPUT  RESISTANCE;  1  megohm. 
TIME  BASE 

SWEEP  RATES:  0,5  microsec/cm  to  0.2  sec/cm  in  18  calibrated 

steps.  Uncalibrated  continuously  variable  control  operates  over  span 
from  0.1  microsec/cm  to  1  sec/cm.  0.1  microsec/cm  with  X5  expander. 

ACCURACY:  ±  5%.  Linearity  better  than  1%  through  full  horizontal 
sweep. 

TRIGGERING 

MODES;  Normal,  auto  for  bright  baseline. 


COUPLING;  TV  Field  (vertical),  TV  Line  (horizontal),  VITS  Field  1, 
VITS  Field  2, 

SOURCE:  Internal,  external,  line. 

SENSITIVITY:  Internal,  54  division  deflection  at  10  MHz  to  t  division 
deflection  at  1  5  MHz;  External,  200  mV  to  5  V  peak-to-peak. 

GENERAL 

PROBE  CALIBRATOR:  Approximately  7.5  V  peak-to-peak  at  1  kHz. 

CRT:  5 -inch  flat  faced  round  with  viewing  area  of  8  cm  x  1  0  cm.  P31 

phosphor  and  accelerating  voltage  of  2.5  kV. 

Z  AXIS  (Blanking):  Rear  panel  connector  for  display  blanking  by 
external  signal. 

POWER  REQUIREMENTS:  105-125  V,  50-400  Hz,  35  watts 
regulated. 

DIMENSIONS  fit  WEIGHT:  (Model  511}  10"  H  x  8%"  W  x  17"  D 
(25,4  cm  x  21.6  cm  x  43,2  cm};  15  1b  (6.80  kg).  (Model  512)  10"  Hx 
10%"  W  x  17"  D  (25,4  cm  x  26  J  cm  x  43,2  cm);  17  tb  (7,7  kg). 

ACCESSORIES  INCLUDED 

Combination  10:1 /direct  probe(s)   1  with  511,  2  with  51 24  Viewing 
Hood  and  Overlay  Kit:  TV  Field;  TV  Line;  VITS  Field  1; 
VITS  Field  2;  Vectorscope, 
Instruction  Manual 


PRICES  (August  1974) 

511  Single  Trace  10  MHz  Oscilloscope 

512  Dual  Trace  10  MHz  Oscilloscope 


$465.00 

675.00 
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HICKOK 


the  value  innovator 


Model  440  Semiconductor 

CurVe  Tracer  Featuring  Exclusive  INSTA-BETA  display 


There's  no  faster,  more  accurate  way  to  test  semiconductors  in  or 
out-of-circuit  than  with  the  Model  440,  It  generates  instant  scope 
displays  showing  the  exact  performance  of  any  diode,  transistor  or 
FET  over  its  entire  operating  range.  From  these  actual  characteristic 
curves  you  can  quickly  test  identify,  evaluate,  classify  and  match 
devices  .  .  .  find  substitutes ,  m .  iroubleshoot  defective  modules  on 
the  bench  or  production  line  .  ,  .  and  design  circuits  to  tighter 
performance  specifications.  In  industry,  it's  invaluable  for  checking 
and  sorting  incoming  bulk  stocks  and  for  on-line  testing,  quality 
control  and  final  inspection  (even  unskilled  operators  can  be  trained 
in  minutes  to  make  specific  tests  with  the  Model  440).  Service  and 
lab  technicians,  electronics  instructors  and  hobbyists  will  welcome 
the  versatility,  accuracy  and  ease  of  operation  of  this  instrument.  In 
short,  the  Model  440  is  an  extremely  versatile  design,  inspection, 
troubleshooting  and  teaching  aid. 


•  Exclusive  INSTA-BETA  mode 
permits  direct  measurement  of 
transistor  DC  and  AC  Beta 

■  Displays  FET  transfer  character- 
istics showing  Vp-  IDSS'  and  Gm 
in  a  single  curve  {INSTA-BETA 
mode) 

•  Variable  step  control  for  1  to 
10  steps 

•  Horizontal  V/DIV  comrol  —  no 
recaiibration  needed  to  measure 
diode  drops  accurately 


•  Easy  to  set  up  and  operate  — 
handy  pull-out  card  gives  ready 
reference  information  for  calibra- 
tion, set-up  and  operation 

•  Automatic  current  limiting 

•  Compatible  with  all  scopes 
having  external  horizontal  input 
(DC  coupled  scope  recommended) 

»  Fast  set-up  marks  for  80%  of  tests 


INSTA-BETA  display- this 
single,  continuous  Iq/Ib  display 
lets  you  instantly  calculate  DC 
and  AC  Beta  at  any  point  shows 
Beta  linearity  at  a  glance  (NPN 
curve  shown). 


Full  range  transfer  curve  shows 
the  pinch-off  point,  full-on  cur- 
rent and  entire  active  portion  of 
an  N-Channel  FET  (INSTA- 
BETA  mode). 


Standard  (NORMAL)  display  of 
a  Good  N-Channel  FET 


Standard  (NORMAL)  display  of 
a  PNP  transistor  showing  break- 
down 


SPECIFICATIONS 

TYPES  OF  DISPLAY: 

NORMAL        —  WVCE  at  stops  °*  'b  *or  translators 

—  |p/vng  at  steps  of  Vg  for  FET's 

—  I/V  lor  diodes 

IN  ST  A  BETA  —  l£/*u  at  constant  Mq^  for  transistors 

—  1D/VGS  at  constant  VQS  for  FEFs 

COLLECTOR /SWEEP  SUPPLY 

VOLTAGE;         Continuously  variable  from  0  TO  100  volts  peak  (with  tapered 

control  for  easy  setability  at  low  voltage*) 

CURRENT:        Up  lo  100  mA  peak  with  automatic  current  limiting  at  appro™ 

niately  130%  of  full  scale  (10  0IVS) 

FREQUENCY:  120  Hz  (2  x  line  frequency) 


BASE /GATE  GENERATOR 

NUMBER  OF 


STEPS 
CURRENT 

VOLTAGE: 


Variable  from  I  to  S  steps  minimum, 

^NORMAL)  11  ranges  from  1  jmA  step  lo  2  n~.A 
(INSTA  8ETAJ  11  ranges  from  1  juA/DIV  to  2  mA. 

f NORMAL)  11  ranqi.'s  fium  1    mVVstop  to  2  \      Its 

(INSTA-BETA)  1  V/DIV;  ±5 


■  b'1. 


CALIBRATION 
VERTICAL 
HORIZONTAL 

MISCELLANEOUS 

SOCKETS; 


ACCESSORIES: 
POWER  REQUIR 
DIMENSIONS: 
WEIGHT: 


0.05,  V?,  5    10  mA/OlV   fc5%  with  sow  set  to  0  1  V  01 V 

V  5>  10  V  DIV  ±5%  ywith  scope  set  I  DIV  |%mj 

bralion  for  svtimg  scope  vertical  and  tiofuonial) 

Two  sockets  each  paralleled  by  banana  jacks  tor  exiernal 
leads  (sockets  are  plug  in  lype  for  t?dsv  replacement) 

Three  position  slide  swilch  selects  either  sorket  set  or 
OFF 

Cables  to  scope  and  instruction  manual 

ED:  105  125  VAC ,210  250  VAC,  SO  60  H/ 

8  V  W  »4V  H  *  7%    D 

4'4  pounds 
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HICKOK 


the  value1  innovator- 


Model  220  Deluxe 

In-Circuit  Semiconductor  Analyzer 

Now!  Troubleshoot 

Solid-State  Circuits 

Without  Your  Soldering  Iron 


$298.50 


(EZ  Hook  Leads  included) 


•  In  or  out  of  circuit  tests  on  all  types  of  semiconductors. 

•  Automatic  nulling, 

•  Two  modes  of  operation:  GOOD/BAD  test  or 
PARAMETER  measurement. 

•  GOOD/BAD  operation  provides: 
Automatic  lead  and  polarity  selection. 

Bright  LED  display  for  fast  and  easy  GOOD/BAD 
indication  and  lead  identity. 

•  PARAMETER  operation  provides: 

Beta  or  FET  transconductance  measurement,  on 
three  meter  ranges,  in  or  out-of-circuit. 
Automatic  Beta  and  transconductance  calibration 
for  one  step  operation. 

In-circuit  resistance  measurement,  using  low  voltage, 
unaffected  by  semiconductors  in  the  circuit. 
Leakage  measurement  for  diodes  or  transistors 
out  of  circuit 

•  Storage  for  test  leads  and  line  cord  under  hinged 
top  cover. 


SPECIFICATIONS 
Ranges  and  Functions: 
Beta;  1-100,  10-1000,  100-10.000 
(Beta  test  collector  current-1  mA) 
Ohms:  100  ohms,  1K  ohms,  10k  ohms  Center  Scale 
FET;  0-250,  2-2500,  0-25,000  Gm 
lFr  lR:  0-1  O^A,  0-tOOjA  0-1  mA 
(used  for  leakage  tests,  and  SCR,  UJT.  TRIAC  tests) 
Diode:  Qualitative  with  >  500  ohms  parallel  load 
SCR,  UJT.  TRIAC:  ON/OFF  Current  (qualitative) 
Accuracies : 

Beta:  dt5%  of  arcr  in  or  out  of  circuit  except 
highest  ^  range  =  30%  of  arc  in-circuit 
{£  500  ohms  in  parallel) 
Ohms:  ±3%  of  arc  in/out-of-circuit 
Gm:  ±5%  of  range  out-of-circuit,  =b1  5%  of  range  in 

circuit  (£100  ohms  G-S,  4k  ohms  D-S) 
lfj  lR:  dtS%  range,  out-of-circuit 

Power  Requirements; 

105  to  125  V,  50*400  Hz  or  210  to  250  V.  50-400  Hz 

Size: 

8"  WxT'Hx  6"  D 

Weight  6ft  lbs. 

Low  level  output  will  not  damage  semiconductors 

or  circuits. 

INSTRUMENTATION  &  CONTROLS  DIVISION 
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The  Hickok  Model  220  is  a  truly  active,  in-circuit 
measuring  device  that  is  completely  automatic.  The 
220  automatically  nulls  out  the  in-circuit  loads.  It 
even  indicates  the  proper  leads  for  you. 
The  220  is  not  just  another  transistor  tester  made  up 
of  pots  and  resistors.  It  contains  active  solid -stute 
devices  consisting  of  integrated  circuits  and 
operational  amplifiers  that  remove  all  guess  work. 
There  is  no  need  to  search  for  data  sheets  and  no  need 
to  unsolder  components,  It  does  a  rapid  test  on  all 
types  of  semiconductors  both  in  circuit  and  out  of 
circuit. 

The  Model  220  has  two  modes  of  operation  that  make 
it  essentially  two  instruments  in  one, 

1.  GOOD/BAD  test 

2.  PARAMETER  operation 

Good/Bad  operation  automatically  determines  lead 
configuration  and  device  polarity  and  bright  LED 
displays  give  positive  Good/Bad  indication  and 
identify  device  leads. 

Parameter  operation  measures  transistor  Beta  or  FET 
transconductance  either  IN  or  OUT  of  circuit  with 
three  meter  ranges.  Automatic  Beta  and 
transconductance  calibration  are  fast  and  easy 
one-step  operations. 


1.  Connect  leads  in  any 
order  -  Model  220 
instantly  performs 
GOOD/BAD  test  (see 
Model  215  for  details). 

2.  SET  BASE  switch  to 
position  indicated  by 
LED, 

X  SET  function  switch  to 
TYPE  (N  or  P)  indicated 
by  LED. 

4.  Measure  BETA  {in-circuit} 

5.  Set  COLLECTOR  switch 
for  max,  beta  reading. 

6.  Model  220  now  indicates: 

-  GOOD/BAD 

-  BASE  lead 

-  Type  (N  or  P) 

-  Collector  lead 

-  Beta 


HICKOK 


the  value  innovator 


-^™™ 


Model  215  Pocket 
Semiconductor  Analyzer 

it's  Fuiiy  flirraimn  c 


i   K1CKQK    MOQfcw  *« 


UQOt 


'.^ 


$138.00 


Includes  convenient 

E-Z  Hook  leads  for  in-ckt  tests 


Why  this  time  saver  is  the  choice  of  the  experts . . . 
in  computer,  industrial,  and  consumer  servicing 
as  well  as  field  and  lab  maintenance. 


Digital  scanning  circuit 
does  all  the  switching 

1.  Signal  is  applied  to  the  device  under  test. 

2.  Rectified  signal  is  detected  and  stored  in 
memory. 

3.  Internal  scanner  sequences  through  all  possible 
lead  configurations  in  1  second! 


4.  If  the  device  is  good 
LED  indicates 
polarity  and  'GOOD 


1 1 


...  as  well  as  the 
Base  (gate  for  FET's) 

5.  Open,  shorted,  or 

leaky  device 
flashes  "BAD" 

6.  Test  cycle  repeats 
every  4  seconds. 


BAD 


•  Automatic,  "hands-off"  operation  -  frees  both  hands  for  trouble- 
shooting. 

•  Instant  GOOD-BAD  analysis  -  including  LEAKAGE  -  of  NPN's, 
PNPfsf  FET's,  diodes  &  SCR's;  in  or  out-of-circuit 

•  Rugged,  all  solid  state  -  no  moving  parts. 
Compact  polypropylene  case  -  5-3/4"H  x  3-3/8"W  x  1-7/8"D; 

12  02. 

Will  not  damage  transistors,  diodes,  or  circuits  under  test 

Powered  by  2  std.  9 V  batteries  (not  incl)  for  go-anywhere 
portability.  {Recharger  -  P/N  20800421  -  available  for  use  with 
nickel-cadmium  batteries). 

Low-power  CMOS  design  for  extended  battery  life. 


What  about  LEAKAGE?  —  It's  automatic  too! 

.  .   .   and  in-circuit! 

■  Valid  in-circuit  tests  can  be  made  with  as  low  as  500  ohms  (150  for  GE) 
in  parallel  with  the  device  under  test, 

■  This  means  that  a  lower  impedance  —  whether  due  to  leakage  or  circuit 
impedance  —  is  analyzed  as  leakage  and  indicated  as  "BAD/-    If  a  device 
reads  "BAD"  in  circuit,  it  should  be  rechecked  out  of-circuit  to  insure 
that  circuit  impedance  did  not  cause  the  "BAD"  indication. 

■  This  designed-in  impedance  limit  allows  rapid  detection  of  most  leaky 
devices  ,  , .  even  in-circuit.  Such  leaky  devices  often  escape  detection 
with  other  testers  unless  extra,  out-of-circuit  tests  are  also  performed. 
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HICKDK 


the  value  innovator 


Model  239  Pocket  Color 
Bar  Generator 

All  the  performance  features  you 
need  in  the  palm  of  your  hand. 


Rock  Solid 
Patterns 

$115.00 


II  Hariiantal  linai 


Z1  Vertical  Lints 


Single  Vertical  Una  — 


Single  Canter  Dot 


The  portable,  battery  operated  Model  239  Pocket  Color  Bar  Generator 
weighs  only  12  ounces,  yet  we've  engineered  into  it  industrial  performance 
and  rugged  reliability.    Here  are  its  features: 

.    Small  size,  light  weight  design  -  only  5-3/4"  x  3-3/8"  x  1-7/8" 
(fits  jacket  pocket),  12  ounces 

«     Exclusive  Hickok-deveioped  MOS  LSI  IC  provides  these  unique 
advantages:  low  component  count  for  high  reliability  .  .  ,  extremely 
low  battery  drain  ( , .  rock-stable  signals  from  -50°  to  +150°F;  all 
digital  timing  circuits  for  solid  pattern  stability  .  .  .  and  small 
package  size. 

•  Simplified  controls.  Two  matrix  slide  switches  select  any  of  the 
nine  patterns, 

•  Chroma  levet  adjustable  from  0-150%  for  bright,  sharp  patterns. 

•  RF  adjustable.  Channels  2-4. 

•  Crystal  controlled  chroma  and  timing  oscillators, 
a  Powered  by  two  standard  9V  batteries,  (not  included) 

•  Rugged  polypropylene  case, 

•  Recharger  -  P/N  20800-421  —  available  for  use  with  nickel  cadmium 


15  i  H  Croat  hatch 


tnglt  Crutharr 


GATED 
RAINBOW 


~~  Gated  Rainbow 


111  £1  Data 


*  Single  Horizontal  Lint 


only  our  unique  MOS  LSI  circuitry  can  give  you  these  nine, 
stable,  FCC-Specification  signals  In  so  small  and  rugged  a  unit. 


$187.50 


16  Stable  Patterns 


It  has  everything  you  ever  wanted.  It  does  everything  you'll  ever 
need.  The  small-cube  Model  246  Deluxe  Color  Bar  Generator 
with  advanced  solid  state  circuitry  provides  16  stable  patterns 
including  a  gated  rainbow  for  testing/aligning  color  circuits.   Its 
threegun  killers  with  piercing  clips  let  you  selectively  kill  the 
red,  blue  and  green  gun  grids  in  the  set  youVe  testing,  There's 
even  a  handy  storage  compartment  for  cables,  leads  and  line  cord. 
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batteries. 

Model  246  Deluxe 
Color  Bar  Generator 

same  solid  stability  as  our  Model  239 
plus  additional  capabilities! 

Compare  these  features: 

•  Exclusive  Hickok-developed  MOS  LSI  IC  provides  digitally 
controlled  stable  patterns  from  —50°  to  +150°F.  The  lower 
component  count  with  this  IC  also  increases  overall  reliability 
and  permits  a  smaller  package  size, 

•  A  full  16  patterns  gives  maximum  versatility  and  minimum 
distraction  when  making  critical  checks  and  adjustments. 

-  Chroma  level  adjustable  from  0-200%  for  bright,  sharp  patterns, 

-  RF  adjustable.  Channels  2-4. 

■  Crystal  controlled  chroma  and  timing  oscillators. 

•  Gun  killers  are  switch-selectable  from  front  panel;  leads  and 
piercing  clips  provided. 

■  Adjustable  dot  size. 
>  Video  output,  ±  3V  peak-to-peak, 
i  Horizontal  and  vertical  oscilloscope  triggering  outputs. 
«  Dimensions:  8!4"W  x  4"H  x  6"D;  4  lbs, 

■  Power  Required:    105  125 VAC,  50-400  Hz,  1  watt. 

HICKQK 


the  value  Innovator 


Model  350 

Pocket  FET  Multimeter 


FEATURES 

•  Full  VTVM  type  ranges  and  10  megohm  input 
impedance  in  a  pocket  size  unit 

Foolproof  overload  protection 

•  True  Auto  Polarity,  with  polarity  indicator 

Hi/Lo  Ohms 

One  year  battery  life  plus  battery  test  circuit 

Compact,  lightweight,  rugged  case 
with  attached  cover 

Mirrored  scale  for  1  millivolt 
accuracy 

Simplified  quick-reading 
meter;  3  scales  plus  dB 
&  Batt  condition. 


Hickok  Instruments  is  proud 
to  announce  an  addition  to  its 
family  of  precision  pocket  in* 
struments  designed  specifically 
for  the  service  technician,  It 
combines  bench  top  accuracy 
in  a  truly  portable  package  for 
troubleshooting  sensitive  solid- 
state  circuits  in  the  field. 


Complete  with  2 

compact  test  leads 

and  instruction 

manual  . . , 


$119.00 


OnlluU 

Cwrt*f 


*v* 

i  ovfmawnnnc  ton  circuit 


The  Hickok  Mode]  350 
Multimeter  is  a  very  accurate, 
high  impedance,  full-function 
multimeter  with  an  easily  read, 
proven  Hickok  meter  movement. 
The  multimeter  is  protected 
by  a  special  solid  state  circuit 
which  not  only  prevents  burn- 
out  but  also  precludes  damage 
to  the  movement  caused  by 
pegging'  the  meter  on  over- 
loads.  As  the  schematic  in  Fig- 
ure 1  shows  the  meter  "sees" 
only  the  output  of  the  op-amp 
and  therefore  cannot  be  over- 


driven. In  order  to  prevent  com- 
ponent burn-out  overload  cur- 
rent is  shunted  through  a  load 
resistor  thus  allowing  the  ex- 
cellent overload  limits  without 
fuses  or  resetting. 

True  Auto-Polarity  is  pro- 
vided  by  the  bridge  network  of 
which  the  meter  is  a  part,  Nega- 
tive polarity  is  indicated  by  a 
flashing  LED. 

VTVM-Type  ranges  provide 
AC  or  DC  voltage  measurement 
on  9  ranges  from  0,1  to  1000 
volts  fullscale,  The  mirrored 
meter  scale  is  a  long  2  A  inches 
over  an  80°  arc  providing  1 
millivolt  resolution  on  the  0.1 
volt  scafe, 

Hi/Low  Ohms  ranges  allow 
in-circuit  resistance  measure- 
ment in  solid  state  circuits  as 
well  as  conventional  front  to 
back  ratio  tests. 

One  year  of  normal  opera- 
tion can  be  expected  from  two 
9  volt  transistor  radio  batteries. 
Battery  condition  is  readily 
checked  with  the  built-in  battery 
check-circuit  which  measures 
the  batteries  under  load. 

AM  these  features  are  wrapped 
up  in  a  pocket-size  polypropy- 
lene case  with  an  integral  cover 
which  snaps  shut  to  protect  the 
meter  face  and  controls. 


VTVM  Accuracy 


In  Your  Pocket 


SPECIFICATIONS 

DC  volts,  9  ranges 

0.1,  0.3,  1.0,  3.0,  10,  30,  100,  300,  1000 
Accuracy;  ±  2%  of  full  scale 
Input  Impedance:  10  megohms 

AC  volts,  9  ranges 

0Jf0,3,  1.0,  3.0,  10,30P  100,300,  1000 
Accuracy:  ±  3%  of  full  scale  @  60  Hz 
Frequency  response:  (±  .5  dB)  50  Hz  to  5  KHz 

except  .1  (  and  .3  ranges  50  Hz  to  400  Hz 
Input  Impedance:  10  megohms/30  pf 

Ohms  —  7  Hi/Lo  ranges 

TOO,  1000,  10k,  100k,  1M,  10M,  100M,  center  scale 
Accuracy:  ±  3%  of  arc  ino  100        Hi  range} 

Decibels:  -50  to  +62  (0  dB  -  ImW  into  600  ohms) 

Overload  protection; 

Ohms  ranges  —  1 15V  AC/DC  continuous, 

230V  AC/DC  for  3  seconds 
AC  volts  ranges  -  1000V  AC/600  DC  except 

.1,  .3  ranges  -  250V  AC/DC 
DC  volts  ranges  -  1000V  AC/DC  excepi 

,1,  .3  ranges  -  250V  AC/DC 

Power  requirements:  2  Standard  9V  transistor  batteries 
NEDA  1604  (notincU 

Battery  life  (typical);  100  hrs,  continuous  200  hrs. 
intermittent 

1  yr,  @  2hr«/day  —  $  day/wkt 
Dimensions:  5-3/4"  x  3-3/8"  x  1-7/8" 
Weight:  14  oz. 
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HICKOK 


che  value  innovator 


Model  370  Deluxe  FET  Multimeter 


EATURES 

Capacitance  measurement  from  500pf 
to  10,000jjf 

•  True  Auto-Polarity  with  indication 

•  Rugged  overload  protection 

•  Hi/Lo  Ohms 

•  Easy-to-read  5%  "  meter  with 
mirrored  scale 

•  Only  3  scales  for  most  measurements 


More  than  just  a  solid-state  VTVM 

The  Model  370  is  a  versatile  solid-state,  auto  polarity  multi* 
meter  capable  of  measuring  a  wide  range  of  DC  volts,  AC  volts, 
DC  and  AC  current,  resistance  and  capacitance.  The  370  uses  the 
latest  in  state-of-the-art  FETS,  IC'sand  CMOS  devices.  Field-effect 
transistors  are  used  to  achieve  a  high  input  impedance  (10  megohms 
on  AC  and  DC  volts).  The  input  impedance  is  constant  regardless  of 
range  selected.  The  large  meter  scale  is  divided  and  color-coded  for 
easy  reading:  two  arcs  for  V  and  mAr  and  one  for  ohms,  plus  one 
for  capacitance,  one  for  dB,  and  two  for  P-P  volts. 

The  Ohmmeter  function  utilizes  an  operational  amplifier 
supply  eliminating  the  cost  and  nuisance  of  batteries.  When  the  Hi/ 
Lo  switch  is  in  the  Lo  ohms  position  resistance  measurements  can 
be  made  in  networks  containing  solid-state  junctions  without  for- 
ward biasing  the  junctions.  In  the  Hi-ohms  position  the  ohmmeter 
may  be  used  for  junction  testing. 

Frequency  response  of  the  370  is  useable  from  20Hz  to  50kHz. 
This  is  an  excellent  instrument  for  measuring  voltages  in  AC  ampli- 
fiers. On  DC  measurements  the  isolating  resistor  is  located  inside 
the  unit,  thus  eliminating  the  need  for  a  third  lead  or  troublesome 
switch  in  the  probe.  The  built-in  isolation  resistor  makes  DC  voltage 
measurements  in  RF  amplifiers  and  oscillator  circuits  possible. 

Capacitance  function  is  a  plus  feature  for  service  work.  Six 
ranges  of  capacitance  allow  measurement  from  500  pF  to  10rG00/jF. 
Ranges  are  such  that  approximate  center  scale  values  are  from 
0.005^  F  to  500 i/F, 

Pushbutton  ranges  and  functions  allows  fast  selection  without 
going  through  unwanted  ranges  and  functions* 

Auto-polarity  means  there  is  never  a  need  to  change  leads  or 
even  a  polarity  switch.  This  also  eliminates  any  need  for  a  zero 
center  scale.  An  LED  lamp  glows  steadily  when  measuring  positive 
volts  or  current  and  blinks  when  measuring  negative  volts  or  current. 


$175.00 


Specifications: 

DC  volts:   ±  2%  of  full  scale,  9  ranges 

0,15,0.5,  1.5,  5,0,15,50,  150,500,  1500  volts 
Input  Impedance:  10  megohms 

AC  volts:    +  3%  of  full  scale,  9  ranges 

0.15,  0,5,  1,5,  5,0,  15,  50,  150,  500,  1500  volts 
Frequency  response:  ±  5%  of  full  scale  @  20Hz— 

20kHz 
Input  Impedance;  10  megohms/40pF 

Ohms:    +  3%  of  arc,  8  Lo  ranges,  7  Hi  ranges 

10,  100,  IK,  TOOK,  1M,  10M,  1 00M  center  scale 

Lo  Ohms  -  150mV  open  circuit 

Hi  Ohms  =  1 .3V  open  circuit  (no  TO  ohm  range) 

DC  Current:   ±  3%  of  full  scale,  9  ranges 

0.15,0.5,  1.5.  5-0,  15,  50,  150/500,  1500mA 
150m V  RS«  drop  +  2  ohms  across  input  terminals 

AC  Current:   +  4%  of  full  scale,  9  ranges 

0.15,  0.5,  1.5,  5.0,  15,  50,  150,  500,  1500mA 
Frequency  response;  +  5%  Full  Scale  60Hz— 1kHz 

(useable  to  20kHz} 
150mV  F.S.  drop  +  2  ohms  across  input  terminals 

Capacitance:   ±  3%  of  arc,  6  ranges 
,005,  .05,  15,  5,  50,  500/; F 
(500pF  to  10,000//F  capability),  calibrated  at 
60  Hz  Line, 

Overload  protection: 

DC  and  AC  volts  —  1500  volts  rms  all  ranges 
DC  and  AC  current  -  rear  panel  fuse  all  ranges 
Ohms  and  Capacitance  —  rear  panel  fuse  all  ranges 

Power  requirements: 

1 05 -125 VAC/2 10-250 VAC,  50-400  Hz,  3  watts 

Dimensions  and  wt:   8V'W  x  7"H  x  6%"D,  4%  lbs. 
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HICKOK 


the  value  innovator 


Model  265  Portable  CRT 


Analyzer/Rejuvenator 

Fast,  Easy  to  Use,  Accurate. 
Helps  Sell  You  to  Your 
Customers. 


includes  13  plug -in  sockets  and 
comprehensive  CRT  Troubleshooting  Chart 


$277.50 


Rugged,  lightweight  portable  is  ideal  for  on-the-job 
testing  and  rejuvenation  or  repair  of  faulty  picture 
tubes.  Large  rectangular  meter  with  3  simplified  scales 
completely  tests  any  CRT,  It  helps  sell  your  customers, 
because  they  can  actually  see  the  condition  of 
their  TV  tube. 

A  full  13  self -storing  printed  circuit  card  sockets  plug 
interchangeably  on  the  end  of  a  single  flat  flexible 
cable.  No  floppy  harness  assemblies  to  handle  and  no 
broken  wires  to  cause  baffling  measurement  problems. 
Sockets  for  any  future  base  configurations  easily 
developed. 

Filament  protection  circuit  prevents  accidental 
destruction  of  CRT's,  Filament  voltage  must  be  set  to 
zero  before  filaments  can  be  lit.  Voltage  is  infinitely 
variable  from  0  to  15  volts  with  common  values 
specially  marked  on  meter.  Obsolescence  proof. 
Easy  setup  of  G1  and  automatic  setup  of  G2  and 
cutoff  provide  the  simplest  emission  test  in  the 
industry.  Color  coded  GOOD /BAD  indication  on 
meter  leaves  no  doubt  in  customer  s  mind. 
Sensitive  but  fast  tracking  test  assures  that  color 
guns  will  have  proper  gray  scale  tracking  when  TV 
is  put  back  in  operation. 

Three  high -brightness  neon  tubes  provide  rapid 
detection  of  inter-element  shorts,  leakages,  and  opens 
in  the  CRT. 

Shorts  or  leakages  may  be  cured  by  placing 
FUNCTION  switch  in  REMOVE  SHORTS  position  and 
pressing  REMOVE  SHORTS/ REJUVENATE  switch. 
Three  switch -selectable  levels  of  REJUVENATE 
permit  tailoring  treatment  to  the  condition  of  various 
CRT's.  MAX  REJUVENATE  setting  applies  a  high 
voltage  discharge  that  may  also  cure  opens  by 
welding  broken  internal  connections. 
All  solid  state  circuitry  with  rugged  glass- epoxy  PC 
boards,  means  long  trouble  free  performance. 

Power  requirements:  105-1 25V  or  210-25QV, 

50-400  Hz. 

Size :  11  %  x  9%  x  5%;  Weight :  T£  lbs. 


The  Hickok  Model  265  is  the  easiest-to-use  CRT 
Analyzer/Rejuvenator  there  is  for  fast  in-the-set 
testing,  repair  and  rejuvenation  of  all  black  and 
white  and  color  CRT's  —  in  your  customers  home 
—  including  the  new  in-line  color  TV  types. 
Check  the  following  service-oriented  features 
and  you'll  find  the  Model  265  will  mean 
customer  satisfaction  and  more  profits  for  you  : 


HP  h<k  *i  m 


Fast  Set-up  —  even  checks  filament  continuity!    .  ,  ,  without 
extra  steps. 

1,  Set  Function  switch  to  OFF,  Filament  switches  to  Q. 

2,  Set  G-1  bias  switch,  connect  socket  to  cable  , 

[  Meter  reads  upscale  indicating  no  CRT  connected  ] 


3,  Connect  socket  and  cable  to  CRT 


METER  READS-0 


METER  STAYS  UPSCALE 


OR 


INDICATES  FILAMENT  CONTINUITY 


4.  Adjust  filament  to  proper  voltage. 


INDICATES  OPEN  FILAMENT 


5.  Rotate  Function  switch  to  test  SHORTS,  OPENS,  EMISSION, 
TRACKING. 
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HICKOK 


the  value  innovator 


Model  230  Solid  State 
Dynamic  Emission  Tube  Tester 


The  last  tube  tester  you'll  ever  need! 


Note  these  outstanding  features: 

•  Opens  test  for  all  elements 
a  Hickok  exclusive 

•  Directly  metered  H-K  leakage 
test,  2/iA  sensitivity,  impossible 
with  neon  leakage  tests 

•  True  test  for  shorts,  any 
combination  of  elements  may  be 


locked  out 

•  50>A  Hickok  meter— permits 
direct  reading  of  grid  leakage  and 
H-K  leakage 

•  Lifetime  serviceability,  designed 
in  with  easily  replaced  standard 
sockets  and  components 


Plus  these  standard  features  you  require 
for  critical  service  testing: 

Fast  5  step  in-line  control  setup 
Cathode  emission  tested  under  rated  load 
All  solid  state  design 
Portable  rugged  attache-case  styling 

Tests  for  all  the  new  and  old  tubes  including  Nuvistors, 
Novars,  Magnovals  and  Che  new  10  Pro  Tubes  and 
12  Pin  Compacirons  are  contained  in  the  self -retaining 
and  removable  data  book. 


$155.00 


Hickok  50^A  meter  with    'easy-read' 
scales  including  exclusive  H-K  leakage 


Retractable  plate  cap  lead 


Handy  Hickok  data  book 

opens  flat  when  retained 

in  cover  or  may  be  removed 


HICKOK,  the  quality  name  in  tube 
testers,  presents  the  tube  tester  designed 
to  be  used  day  in  and  day  out  for  a 
lifetime  of  service. 

Designed  to  meet  the  wear  and  tear  of 
everyday  use,  this  instrument  is  easily 
maintained  and  updated.  All  sockets, 
switches  and  components  (except  meter 
and  transformer)  are  mounted  on  a  single 
glass-epoxy  p.c.  board  for  ruggedness 
and  ease  of  maintenance.  No  riveted 
sockets.  The  Hickok  230  tube  tester  can 
be  maintained  in  new  condition  with 
minimum  time  and  expense.  The  life  of 
this  tube  tester  won't  end  with  the  failure 
of  a  tube  socket ! 

The  Hickok  Model  230  tube  tester 
offers  the  critical  tests  necessary  to  handle 
the  problem  sets  you  face  each  day. 

The  50^iA  Hickok  meter  permits  direct 
reading  of  heater-cathode  leakage  to  spot 
hum  and  other  isolation  problems.  We've 
also  included  a  directly  metered  grid 
leakage  test  to  find  problems  in  the  AGC, 


Full  capability  with 

minimum  socket  selection. 

11  sockets  test  all  tubes 


Lockout  slide 

switches— red 

indicators 

for  locked 

out  elements 


In-line  controls  provide 
set-up  speed  and  accuracy 

SYNC  or  CHROMA  sections  which 
depend  on  high  grid  circuit  impedance.  If 
a  tube  has  a  short  or  an  open  you'll  find 
it  quickly  with  this  tester.  Ten  slide 
switches  let  you  lock  out  any  or  all 
elements  to  get  rid  of  normal  shorts.  With 
alt  these  tests  the  setup  is  a  simple  5  step 
in-line  process,  with  minimum  socket 


Opens"  test  detects  failures 
that  others  miss! 

duplication  to  avoid  confusion  and  errors. 

To  assure  the  lifetime  service  of  this 
equipment  "new  tube"  sheets  will  be 
available  from  The  Hickok  Electrical 
Instrument  Company,  the  value  innovator 
with  the  2-year  warranty. 


Dimensions 

UHx-9K*54« 

Weight 

b  *  lbs. 

Power    .   .  . 

.      105-I2&V  qr  Z10-25OV,  SO-400  Hi 
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HICKOK 


the  value  innovator 


Hickok  Mutual  Conductance 

Tube  Testers 


Model  539C  Industrial  and  Laboratory 
Portable  Tube  Tester 

,    Six  mteromho  ranges 

•  Complete  check  of  voltage  regulator  types. 

•  Four  AC  signal  vohages. 

,     'Vital  tube  leakage  readings  tlirecily  on  meter  ar  tiy  noon  short  indicator. 

•  vides  for  plate  current  and  heater  currant  measurement. 

SPECIFICATIONS 

Tube  Socket:  4,  5,  6,  7-flin,  octal,  loctal;  7,  3,  and  10-pin  miniature;  7-pin 
in-line  and  Spin  round  sub-rnmiature,  Compaction.  Nov^r;  5  and  7pm 
Nuvtftor.  Socket  Savers  furnished  tor  7  pin  and  octal  sockets. 

Gm  Ranges:  600,  3r000.  6,000,  15.000,  30,000  and  60.000  m  .cromhm  Also, 
rectifier  diode  and  voltage  regulator  ranges. 

Inter-etement  Leakage:  Indicated  directly  on  meter  or  on  neon  tamp. 
Sensitivity  to  BO  megohms. 

TEST  VOLTAGES: 

Filament:  0-117  volts  AC  in  19  steps. 

Signal:  0.25, 0.5  and  2.5  volts  RMS. 

Hate:  66  and  ISO  volts  DC, 

Screen:  56  and  130  volts  DC 

Fixed  Bias:  0  to  -40  volts  DC,  continuously  variable. 

Seli-Bias:  Through  terminal  arrangement  on  front  panel. 

Meter*:  Three  meters  wvith  \%  accuracy. 

Gm  meter  with  6  ranges;  scales  to  200  volts  for  VR  tube  testing  and  to  50 

megohms  tor  leakage  testing. 

AC  line  voltage  meter 

DC  voltmeter  (0  10  and  0  50  scales)  to  adjust  negative  grid  bias. 

Power  Requirements:  1 15/230  volts,  50-400  Hz,  40  watts. 

Dimensions:  7  1/2"H  x  16-3/4"W  x  18  3/8'U  28  pounds. 


$895.00 


Model  6000A  Service  Technicians' 
High  Speed  Portable  Tube  Tester 

.  Sensitive  instantaneous  intei-element  leakage  and  shorts  test. 

■  Constant  indication  of  line  voltage, 

•  F  if  am  e  nt  con  ti  nu  i  ty  tes  t , 

,  True  mutual  rransconductance  test. 

SPECIFICATIONS 

Tube  Sockets;  Furnished  with  type  RSPB.  8  socket  removable  plate  to  ac 
commodate  octal;  7,  9  and  10-pin  miniature;  Compactron;  Novar;  5  and  7-pin 
Nu vi stars.  Worn  tube  sockets  replaceable. 

Gm  Ranges:  3.000.  6,000  and  15,000  micro  mhos,  read  directly  on  3  scale  meter. 

Inter-element  Leakage:  Registers  instantly  on  S  neon  lamps,  identifying  elements 
involved.  Sensitivity  in  excess  of  3  megohms. 

Filament  Voltages:  1.5  to  SO  volts  in  16  steps. 

Grid  Current  (gas)  Test:  Measured  in  microamperes  ol  grid  current  on  meter 
when  button  is  pressed.  Presence  of  gas  disclosed. 

Filament  Continuity  Test:  Open  filaments  can  be  discovered  immediately  after 
tube  is  inserted  in  socket  by  pressing  control  button, 

Power  Requirements:  1 15/230  volts,  55-70  H/,  30  watts. 

Dimensions;  7  1/2"H  x  16  3/4 "W  a  i1-3'4"D.  16  pounds. 


S475.00 


Model  890A  Dynamic  Beta  In-Circuit 
Transistor  Tester 

,    Unique  impedance  neutralizing  circuit  measures  AC  Beta  accurately  in  or 

out  of  circuit 
.    Measures  fallowing  in-circuit  parameters:  AC  Seta,  transistor  input  resistance. 

base-em  miter  circuit  impedance,  lc. 
,    Measure*  AC  Beta,  lc  and  lcbo  aut  Qf  circuit 

SPECIFICATIONS 

'cho  Measurement  Range:  0  to  50  microamperes, 

Beta  Ranges:  0  50;  0-100.  D  200.  Accuracy:  ±  5%  for  circuit  impedance  above 
150  ohms. 

Collector  Test  Current:  Variable,  0  to  10  milliamperes. 

Collector  Test  Voltages:  Variable.  1.5  3  and  4.5  volts. 

Ic  Range:  0  to  10  miltiampefes, 

AC  Test  Signal:  Vanable  1000- Hz  sine  wave.  Calibration  setting  al  5  microampere 
base  current. 

Transistor  Input  Resistance  Range:  55  to  15.000  ohms. 

Circuit  Input  Impedance  Range:  150  to  100,000  ohms. 

Batteries  Required:  One  22.5  volt;  lour  l.5-volt  batteries. 

Dimensions;  6  1/2"H  x  10-3y4"W  x  9*U  7-3/4  pounds. 


.00 


INSTRUMENTATION  &  CONTROLS  DIVISION 
THE  HICKOK  ELECTRICAt  INSTRUMENT  CO 
10514  Duporti  Avenue  ■  Cleveland,  Ohio  44106 
1216)  541-8060      *     TWX  01O-421-B2S6 


HICKOK 


the  value  Innovator 


Test  Instruments- for  Service,  Industry, Education 

For  over  50  years,  Hickok  has  been  a  leading  U.S.  developer  of  precision  test  instrumentation.  Now  all  of  this  experience 
and  quality  is  available  in  a  fall  line  of  instruments  for  every  purpose.  Here's  why  Hickok  is  your  best  investment 


Technology,  Innovation 

Hickok  instruments  are  the  most  modern  available  featuring  the  latest 
designs  and  technologies.  Hickok  has  long  been  a  leader  in  the  application 
of  MOS,  custom  LSI,  CMOS,  and  other  advances  to  low-cost,  precision 
instrumentation.  Every  Hickok  product  incorporates  exclusive  user-oriented 
features  for  added  measurement  capability,  versatility  and  ease  of  operation. 


Quality,  Reliability 

Hickok  instruments  are  engineered  for  high  performance  and  maximum 
reliability,  using  rugged  glass  epoxy  PC  board  construction  throughout 
with  extensive  use  of  integrated  circuits.  Rigid  quality  control  procedures 
including  heat  cycling,  environmental  checks,  and  constant  in-process 
inspection  assures  years  of  trouble-free  operation, 


American  Design  and  Manufacturing 

Consistent  top  performance  on  every  instrument  is  inherent  because  these 
products  are  designed,  developed  and  built  by  Hickok,  not  just  imported 
or  marketed  products  of  another  manufacturer.  Full  control  from  design 
and  raw  materials  to  finished  product  guarantees  maximum  value  at 
competitive  prices. 
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TWO-YEAR  WARRANTY 

We  stand  behind  our  test  instruments  with  the  best 
warranty  in  the  business.  Instead  of  the  usual  60  to  90 
days,  Hickok's  warranty  protects  you  for  a  full  2  years 
(unconditionally  for  the  first  year,  only  a  nominal  ser- 
vice charge  during  the  second  year).  In  every  way.  you 
get  more  from  Hickok. 
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INDEX: 

Waveform  generator  ....... 

Digital  Multimeter 

Oscilloscopes 

Semiconductor  Curve  Tracer    .   . 
Semiconductor  Testers    ,,,.., 

Color  Bar  Generators , 

FET  Multimeters 

CRT  Tester/ Rejuvenator     .   .   .   .   . 

Emission  Tube  Tester 

Mutual  Conductance  Tube  Testers 
Accessories.  ...  * 
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HICKOK  test  instruments  are  available  from: 


INSTRUMENTATION  &  CONTROLS  DIVISION 
THE  HICKOK  ELECTRICAL  INSTRUMENT  CO 
1D514  Dupont  Avenue  *  Cleveland,  Ohio  44106 
(2161541-8060      *      TWX:  610-431-8296 


Cat.  No.  75CBA 


HICKOK 

the  value  innovator 

Printed  in  U. 


ACCeSSOriCS      ■  -  .Extend  the  value  of  your  instruments 


MQDEL  DESCRIPTION 

SP-5  Oscilloscope  Probe  —  combination  10:1  /Direct,  for  use  with  Models  511  and  512.  P/N 

100  178  $29.95 

TP-3  E-Z  Hook  test  lead  set,  for  use  with  Models  21 5,  220,  440  or  other  applications  where 

high  density  circuits  are  encountered.  Set  includes  3  coloi  coded  leads  with  banana  jack. 
P/IM  12450-463  $5.95 

TP-4  Tri -contact  probe  for  in-circuit  transister  testing,  For  use  with  Models  215,  220  and  440. 

P/N  16970  111  (not  shown)  $16.50 

VP-7  Shielded  test  probe  set  with  switchable  100K  isolation  or  direct  operation.  For  use  with 
Models  334  and  370.  P/N  16970-1 12  (not  shown)  $9.95 

RC-1  Recharger.   For  use  with  nickel -cadmium  batteries  (Eveready  N88)  on  Models  239  and 

215.  P/N  20300  421  $6,25 

CA-5  Universal  adapter  For  modernizing  older  Htckok  tube  testers.  Contains  sockets  for  5  and 
7-pin  Nuvistors,  Novars,  Compact ron  and  10-pin  tubes.  Current  set-up  data  included.  For 
use  with  Models  533A,  539B,  6O0Ar  605A,  750,  752,  800,  1575,  6000,  6005  and 
Cardmatic  testers.  11/2"H  x  7-1/2"W  x  4"D.  1-1/2  pounds,  P/N  1050  164  $75.00 


Additional  Accessories 

(Available  from  our  Factory  Service  Dept.) 

TUBE  TEST  ADAPTERS 

CRT  1  Picture  Tube  Adapter  for  Tube  Testers  (B/W  Only) 

RSP-4C  Accessory  Socket  Assembly  for  Mod.  600QA 

SA-1  Subminiature  Adapter  for  Model  6000 A 

SA-2  Subminiature  Adapter  for  Tube  Testers 

SA-3  IMuvistor  Adapter  for  Tube  Testers 

SA-4  Novar  Adapter  for  Tube  Testers 

SA-6  Adapter  for  Testing  829B  and  832  Tube  Types 

SA*7  Acorn  Adapter  for  Tube  Testers 

SA-8  Mapoval  Adapter  for  Tube  Testers 

SA-9  Pencil-type  Tube  Adapter  for  Tube  Testers 

SAH  Decal  (10  pin)  Adapter  for  Tube  Testers 

SW-4  Socket  Saver  Set  [3  Pes.)  for  Tube  Tester 

MISC.  ACCESSORIES 

—  Tube  Tester  data  books  (state  model  number) 

—  Magnetic  Shield  Kit  for  Models  511,  512.  P/N  100-180 

—  Tilt  stand/handle  kit  for  Models  246,  220r  270,  370  (std. 

on  Model  334)  P/N  100-181 

—  Tilt  stand  for  Model  511,  P/N  19455-7 
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Model  615  Sweep  and  Marker 
Alignment  Generator 


^      -X        '%  1  ~ 


0  Provides completeTV  IF  and  RF  alignment 
0  Provides  harmonic  output  on  UHF 

SPECIFICATIONS 

Marker  Frequency:  2.5  to  5.5  MHzr  19  to  50  MHz,  54  to  108  MHz,  and  108  to  216 

MHz  harmonic. 

Marker  Amplitude:  0,25  RMS,  attenuation  to  0.3  microvolt. 

Sweep  Frequency:  0-50  MHz,  50-100  MHz  and  175-225  MHz, 

Sweep  Width;  Variable,  0-15  MHz,  linear  within  QJ  dB/MHz. 

Retrace  Blanking:  Built-in  and  controllable  from  front  panel,  provides  zero-reference 
base  line. 

External  Sweep  Phasing  Control:  External  sweep  variable  phasing  (170°)  is  controllable 
from  the  front  panel  for  use  with  oscilloscopes  that  do  not  have  variable  sweep  phasing 
control 

Built-in  Crystal:  4. 5-MHz  crystal  provides  dual  markers  for  IF  or  RF  alignment  and 
signal  for  inter-carrier  sound  alignment. 

Amplitude  Modulation:  Marker  and  crystal  oscillators  may  be  amplitude  modulated 
approximately  30%  by  900-Hz  internal  modulator. 

Power  Requirements:  115-230  volts,  50-60  Hz,  40  watts, 

Dimensions:  13-1/4"H  x  16  1/4'JW  x  8"D.  31  pounds. 


$495.00 
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THE  HICKQK  ELECTRICAL  INSTRUMENT  CO 
10514  Dupont  Avenue  •  Cleveland,  Ohio  44TQB 
13163  541-6060      •      TWX:  810-421-9236 
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TO  ENCODER 
BOARD 


PUSH  TO  T*tH 
Mi 


Fig.  h  Code  access  board  schematic.  D1-D7:  IN9I4;QI:  2N39Q4  or  equivalent.  Note:  Increase 
R2  for  slower  dial  rate. 


With  many  autopatch  facilities  being 
added  to  repeaters  around  the 
country,  it  is  becoming  easier  to  keep  in 
touch  from  an  automobile  with  friends, 
family  or  various  public  services.  Expensive 
mobile  phone  or  RCC  services  are  no  longer 
needed  for  casual  conversations.  Many 
amateurs  are  adding  touch  tone  encoders  to 
their  rig$,  either  in  the  form  of  a  single  box 
which  plugs  in  to  the  mike  jack  on  the  radio 
or  more  elaborate  wired-in  units  which  are 
permanently  mounted  to  the  dashboard. 
Making  an  autopatch  is  then  easy  —  one  only 


has  to  push  one  or  several  digits  to  access  the 
dial  tone,  then  dial  a  number.  However, 
safeguards  on  many  repeaters  dictate  that  an 
access  code  be  dialed  within  a  certain  time 
limit,  and  then  the  complete  seven  digit 
telephone  number  be  dialed  within  another 
short  time  limit.  If  these  times  are  not 
followed,  the  repeater  controls  will 
disconnect  the  circuit  to  avoid  tying  up  a 
phone  line. 

To  follow  these  prescribed  limits  while 
moving  in  heavy  traffic  is  unwise.  Many 
accidents  or  near  misses  have  occurred  when 


The  unit  is  a  pleasure  to 
use  and  also  functions 
as  a  conversation  piece, 
for  every  time  it  has 
been  used,  someone 
wants  to  know  how  I 
learned  to  let  my 
fingers  walk  so  fast 
through  a  touchtone 
pad  ■ ,  , 
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Fig.  Z  Number  counter  board  schematic,  DWIDIIO:  1N914;  QIOJ:  2N3904  or  equivalent. 
Note:  Increase  R102  for  slower  dial  rate. 
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amateurs  have  tried  to  dial  while  in  motion. 
in  this  area,  a  four  digit  access  code  must  he 
dialed  within  3  seconds  and  the  complete  7 
digit  telephone  number  within  7  seconds. 
With  these  facts  in  mind,  the  pressure  to  get 
the  sequence  correct  dictates  that  full 
attention  be  paid  to  the  push-button 
switches  and  not  to  the  road.  Not  wanting  to 
pull  over  to  the  side  in  heavy  rush  hour 
traffic  or  on  bumpy  u ndef -construct ion 
interstate  highways  in  this  area,  I  have 
invariably  dialed  a  wrong  number  or  had 
several  near  misses  in  the  short  time  my 
attention  was  diverted. 

I   decided   there  must  be  an  easier  and 
safer  way.  It  was  relatively  mundane  to  push 


one  button  without  looking  rather  than 
concentrating  on  pushing  several  in  proper 
sequence.  After  investigating  the  possibilities 
of  surplus  card  dialers  (there  aren't  any)  and 
the  feasibility  of  tape  recorded  touch  tones 
(it's  too  hard  to  find  the  number),  I  decided 
to  put  my  dubious  education  to  work. 

Obviously,  some  sort  of  rip  pie- through 
counter  was  needed  for  the  repeater  access 
code  and  number  to  be  dialed*  Some  way  of 
programming  any  required  number  was 
desired,  along  with  ^n  appropriate  touchtone 
encoder  to  interface  with  the  logic  and 
transmitter.  The  repeaters  in  this  area  (there 
are  five  with  autopatch}  had  several 
requirements,      both      technical      and 
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Fig.  3,  Encoder  board  schematic.  D201-D202:  1N914;  Q201-Q202:  2N3904,  MPS~A17\  etc.; 
Q203-Q204;  MPS-A14,  S9!00t  etc.  (Darlington);  C2Q2,  C204:  10  volt  tantalum;  C20lt  C203: 
50  volt  disc;  R206:  %  Watt  (CTS  X201R253B  or  equivj. 
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Fig*  4m  Power  supply  and  switching  arrangement  for  2  radios.  D3Q1:  1N914; 
Kl;  4PDT  12  V  Magnecraft  W77C$X-2. 
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Fig.  5,  Panel  wiring.  D1-D2:  1N914. 


administrative:  Deviation  should  be  within 
certain  limits  (4-5  kHz};  no  clipping  is 
allowed;  the  four  digit  access  code  must  be 
dialed  within  3  seconds,  and  the  complete 
number  within  7  seconds.  The  administrative 
procedures  dictated  that  you:  (1)  Announce 
your  call  and  intention  to  make  an 
autopatch;  (2)  Let  the  repeater  tail  drop  to 
reset  the  age;  (3)  Key  in  the  access  code  and 
let  the  transmitter  drop  for  dial  tone;  and 
(4)  Dial  the  number.  To  hang  up,  any  button 
on  the  louchtone  pad  is  depressed.  Thus, 
one  button  to  dial  the  entire  4  digit  access 
code  and  one  button  to  dial  the  seven  digit 
number  would  be  needed.  Also,  a  switched 
ground  on  the  push- to- talk  line  would  be 
desirable  to  key  the  transmitter 
automatically.  For  proper  Impedance 
matching,  the  microphone  circuits  should 
disconnect  and  the  encoder  tones  be  fed  to 
the  audio  input  on  the  transmitter,  instead 
of  placing  both  in  parallel.  Since  it  would  be 
desirable  at  times  to  have  a  manual  entry,  a 
12  button  keyboard  should  be  included.  The 
memory  device  could  be  ROMs,  PROMs  or 
such,  but  an  easy  interface  was  found  to  be 
thumbwheel  switches,  both  for  simplicity 
and  to  keep  the  project  from  gelling  away 
from  me. 

I  finally  devised  the  circuits  of  Figs.  1,  2, 
3,  4  and  5,  This  gives  both  the  capacity  of 
letting  the  circuit  dial  the  described  number 
or  enabling  it  to  be  done  manually. 
Operating  it  is  quite  simple  and  takes  about 
2  to  3  seconds.  The  procedure  is  as  follows: 
While  stopped  at  a  light  or  doing 
one-at-a-time  as  my  attention  to  driving 
permits,  I  set  up  the  telephone  number  on 
the  thumbwheel  switches  as  I  want  It  I  then 
key  the  microphone  and  announce  I  am 
going  to  make  an  autopatch.  After  the 
repeater  tail  drops,  I  push  the  "access  code'* 
button.  Immediately,  the  transmitter  keys 
and  the  4  digit  access  tones  are  transmitted. 
The  transmitter  goes  off  and  I  hear  a  dial 
tone.  Then  I  push  the  "Number  Dial" 
button  and  the  same  process  lakes  place. 
The  telephone  line  starts  to  ring  as  the 
transmitter  unkeys.  After  the  conversation,  I 
manually  depress  the  hang  up  number  on  the 
keyboard  and  clear  the  repeater.  So  far,  the 
only  time-consuming  procedures  have  been 
the  explanations  to  other  hams  who  call  me 
after  the  patch  to  find  out  how  I  can  dial  a 
number  that  fast. 

The  circuit  is  essentially  two  counters 
with  separate  enable  switches.  The  first  is 
comprised  of  U1  through  U5  and  is  for  the  4 
digit  access  code.  If  your  repeater  has  just 
one  access  digit,  this  circuit  is  not  needed 
and  you  may  just  as  easily  use  the  keyboard. 
But  if  2,  3  or  4  digits  are  needed  for  access, 
the   K,   L,   M  and  N  outputs  of  the  code 
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Two  internal  views, 


access  board  may  be  easily  programmed  to 
accomplish  this, 

The  second  counter  is  similar,  but  counts 
higher  for  a  7  digit  phone  number  and  runs 
faster  than  the  access  code  counter.  Seven 
output  pulses  are  fed  to  the  seven 
thumbwheel  switches,  which  ''choose1'  an 
input  on  the  tone  encoder  board.  To  the 
appropriate  inputs  are  also  connected  the  K, 
L,  M  and  N  outputs  from  the  code  access 
board. 

To  generate  the  access  code,  switch  St  is 
momentarily  depressed.  This  keys  the 
transmitter  by  grounding  pins  3,  4  and  5  of 
U5,  thus  driving  Q1  into  saturation  and 
grounding  the  internal  push-to-talk  line. 
Since  the  A1  pin  of  Ul  is  now  low,  output 
pulses  appear  at  pin  1  and  are  fed  to  U2, 
which  begins  to  count  to  10.  After  2  pulses 
from  Ul,  pin  12  of  U5  goes  high  and  is 
inverted  to  a  logical  zero,  holding  U2  and  U1 
on  so  that  SI  can  be  released,  U2  provides  a 
binary  count  from  0  to  9  and  the  A,  B,  C 
and  D  outputs  are  applied  to  inverters  U4 
and  U5.  These  gates  are  wired  in  such  a  way 
as  to  provide  a  sequenced  output  of  K,  L,  M 
and  N  with  a  space  in  between  (see  Table  1). 
After  U2  counts  to  9,  it  goes  back  to  0, 
which  is  the  reset  condition;  pin  12  of  U5 
goes  low  and  its  inverter  goes  high,  disabling 
U1  and  holding  U2  in  the  reset  condition.  As 
U1  and  U2  are  reset,  the  push-to-talk  line  is 
unkeyed  and  K1   returns  to  its  unenergized 


Fig.  &  Circuit  board  interconnection  diagram. 
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Fig;  7,  Alternate  method  of  generating  tone.  While  quite  cumbersome^  this  is 
a  way  to  interface  automatic  circuitry  to  an  existing  pad.  Outputs  from  reed 
relays  are  wired  in  parallel  across  existing  pad  switches. 


Etched  and  drilled  PC  boards  as  shown 
in  this  article  are  currently  available 
from  M-Tech  Engineering  Inc.,  Box  C, 
Springfield  V A  22151. 


position.  Because  many  repeaters  require  the 
first  digit  to  be  held  longer  than  the  others, 
the  K  output  has  been  made  2  clock  pulses 
long. 

The  K,  L,  M  and  N  outputs  are  all  logical 
zeros  and  are  hard  wired  into  the 
appropriate  numbers  on  the  encoder  board. 
If  no  code  is  required,  or  if  it  is  just  as 
simple  to  push  a  single  access  lone,  the 
access  code  counter  board  may  be 
completely  omitted, 

The  speed  of  the  sequenced  K,  L,  M  and 
N  outputs  may  be  adjusted  by  changing  the 
speed  of  clock  U1,  which  is  easily 
accomplished  by  control  Rl.  If  some 
repeaters  need  a  faster  pulse  than  is 
available,  the  10k  resistor  (R2)  in  series  with 
this  control  may  be  reduced  or  omitted. 
Conversely,  a  higher  value  of  R2  will 
produce  a  slower  speed. 

To  generate  the  telephone  number,  a 
separate  similar  circuit  is  used.  U102  is  wired 
to  U104  and  U105  in  such  a  way  as  to  count 
to  16  (sec  Table  2),  The  B,  C  and  D  outputs 
arc  inverted  and  fed  to  a  section  of  U106, 
which  provides  the  same  controls  as  on  the 
code  access  board,  resetting  U102  and 
disabling  U101.  U104  and  UI05  provide  7 
logical  0  outputs  which  are  wired  into  the 
common  terminal  of  each  thumbwheel 
switch.  These  logical  zeros  are  routed 
through  the  switches  to  the  appropriate 
inputs  on  the  encoder  board.  As  in  the  code 
counter  circuit,  the  speed  is  fully  adjustable 
with  control  Rl  01 . 


i. 

~ 

< 

The  four  PC  boards.  Clockwise,  from  upper  left:  number  counter,  power  supply,  encoder,  code 
access. 
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Table  h  Truth  tab/e}  access  code  circuit  When  St  makes  RQ*and  Aj  low,  UJ  provides  pulses  to 
U2>  A  t  each  pulse,  U2  counts  from  0  to  9  in  binary  form,  The  enable  switch  S I  is  held  for  2 
counts.  When  the  reset  fine  goes  low,  SI  may  be  released.  At  the  9th  count \  U2  returns  to  0, 

which  is  the  reset  condition.  If  St  has  been  re/eased,  Rq'  and  A  j  go  high,  resetting  U2  to  Oand 
disabling  UJ.  As  the  sequence  progresses}  the  K,  L,  M  and  N  outputs  go  to  logical  Os  in  turn. 


It  should  be  noted  that  either  of  the  2 
enable  switches,  when  depressed,  will  cause 
the  transmitter  to  key  and  tones  to  be  sent. 
If  either  of  their  respective  clocks  is  running 
very  fast,  some  means  of  monitoring  the 
tones  should  be  present.  Too  fast  a  clock 
rate  will  result  in  2  or  more  sequences  or 
"bursts"  of  tone  to  be  sent  as  the  enable 
switch  is  depressed  and  then  not  released 
last  enough.  LED  indicators  are  convenient 
(more  about  these  later)  but  a  small, 
pre-assembled  $2:95  Radio  Shack  100  mW 
amplifier  was  used  in  the  prototype,  with  a 
small  speaker.  Muted  tones  are  heard  as  the 
unit  sequences.  This  is  also  handy  in 
checking  the  overall  operation  every  time  it 
is  used.  Instead  of  using  a  volume  control,  2 
resistors  were  chosen  to  take  the  place  of  the 
suggested  pot  and  wired  in  place  to  the  foil 
side  of  the  amplifier. 

The  tone  and  encoder  circuitry  consists 
of  seven  AND  gates  in  3  DIP  packages, 
which  drive  the  appropriate  inputs  on  a 
fourth  chip,  U204.  Fig.  3  shows  the  wiring. 
The  K,  L,  M  and  N  outputs  of  the  access 
code  board  are  wired  (in  that  order)  to  the 
required  numbers  on  the  encoder  board. 
Two  or  more  access  code  boards  may  be 
paralleled  for  up  to  as  many  different  access 
codes  required.  If  your  system  uses  1,  2  or  3 
digits  for  access,  any  one,  two  or  three  of 
these  access  code  board  outputs  may  be  hard 
wired  onto  the  proper  pin  of  the  tone  and 
encoder  board  connector  in  parallel  with  the 
thumbwheel  switch  outputs.  The  transmitter 
in  this  case  will  stay  on  for  the  full  count  of 
four.  Likewise,  the  10  outputs  from  the 
thumbwheel  switches  are  connected  to  their 
respective  numbers,  1-10. 

When  one  of  the  encoder  board  inputs 
goes  low  (i.e.,  is  grounded),  the  outputs  of 
the  gates  involved  go  low  also,  driving  the 
proper  frequency  pins  of  U204.  U204  is 
coupled  through  two  10k  resistors  to  a 
buffer  amplifier  \o  provide  approximately  a 
0.9  V  P-P  max  output.  This  output  may  be 


varied  by  an  audio  level  control  for  deviation 
adjustment.  The  circuit  as  shown  has  a  600 
Ohm  impedance.  For  transmitters  with  a 
high  impedance  mike  input,  a  resistor  of 
between  50k  and  220k  should  be  placed  in 
series  with  the  5  uF  output  capacitor. 

The  tones  generated  are  derived  from  a 
matrix.  Rather  than  referring  to  the  tone 
frequencies,  the  column  headings  have  been 
designated  a,  b,  c  and  the  rows  w,  x,  y  and  z 
(see  Table  3).  U204  was  expressly  designed 
for  touch  tone  format  and  the  circuit  board 
layout  is  for  this  particular  chip.  It  is  a  new 
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Fig.  &  Chromerics  keyboard  wiring  and  interface  to  U204. 


Close-up  of  Waldom  connector  plug  discussed  in  text 

device  by  Motorola  and  is  designated 
MCI 4410.  A  Microsystems  International 
ME  891 3  touch  tone  generator  \C  was  tried  at 
first  without  much  success,  due  to  the  rf 
from  the  transmitter.  If  you  have  experience 
dealing  with  this  and  have  some  on  hand,  a 
board  layout  is  available  from  the  author. 

The  Motorola  chip  is  a  CMOS,  digitally 
compatible,  free  from  rf  interference,  16  pin 
DIP,  requiring  no  special  board  layouts  or 
bypassing.  It  requires  only  one  extra  pari  for 
operation  -  a  1  MHz  crystal  cut  for  13  pF 
parallel  mode.1   Full  2  out  of  7  or  2  out  of  8 
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decoding  is  provided  on-chip  from  the 
internal  1,0  MHz  oscillator.  With  the  0.1% 
crystal  specified,  output  frequency  accuracy 
is  ±0.2%,  well  within  Bell  System 
specifications.  Voltage  requirements  are 
digitally  compatible  (+5  volts)  and,  for  our 
application,  the  chip  features  a  fast  turn  on 
and  turn  off  time,  as  well  as  stable  operation 
over  wide  temperature  ranges  (—40°  to 
+85  C)  for  mobile  use. 

Due  to  the  newness  of  this  chip,  some 
difficulty  in  obtaining  one  may  be 
experienced.  However,  Motorola  markets 
worldwide,  and  the  MCI 4410  will  be 
available  from  commercial  vendors,  and  later 
even  as  surplus,  at  reasonable  rates.  The 
approximate  price  will  be  in  the  $10  to  $15 
range  in  single  lots.  This  \C  will  not  need 
bypassing  or  ferrite  beads  around  the 
frequency  pins  as  is  required  on  the 
Microsystems  chip. 

The  keyboard  in  the  prototype  is  an 
EFS-21289  Chromerics2.  Other  Chromerics 
keyboards  may  be  used  if  desired,  but  since 
the  "feel  factor"  is  miserable,  a  GTE 
Automatic  Electric  PKIQor  PK1 1  keyboard, 
which  is  identical  to  the  Western  Electric 
pads,  will  be  used  on  my  next  model.  Any 
keyboard  may  be  used,  as  long  as  it  Is  wired 
to  produce  a  valid  tone.  The  2  out  of  7 
contact  arrangements  in  the  keyboards  used 
above  are  connected  directly  to  the  gale 
outputs  or  the  frequency  determining  pins 
of  U204.  Any  other  type  may  easily  be  used. 
If  one  set  of  contacts  closes  at  a  time,  for 
each  number,  an  SPST  arrangement  is 
suitable  with  one  side  of  all  the  switches 
grounded  and  the  other  side  wired  to  each 
input. 

An  old,  non-working  WE  or  GTE  pad 
may  also  be  used  if  the  oscillators  have 
sustained  damage.  The  switching 
arrangement  is  similar  to  the  Chromerics 
one,  in  that  two  out  of  seven  contacts  close 
at  one  time.  Damaged  pads  may  be  easily 
and  inexpensively  obtained  at  hamfests. 

The  power  supply  consists  of  a  4  mH 
indicator  and  capacitor  to  filter  out 
alternator  whine  and  other  trash  from  the 
vehicle  battery  line,  and  two  Fairchild  7805, 
LM340K  or  other  5  volt  regulators  capable 
of  handling  a  total  of  220  mA.  These  two 
regulated   outputs,  A  and   B,  are  wired  to 


Fig.  &  Thumbwheel  switch  detail  (side  view  showing  method  of  wiring). 


Crystals  made  especially  for  this  Motorola  chip 
may  be  obtained  from  Manarm  Labs,  425  Main 
Street,  Behon  MO  64012  (816-331-5931),  for 
S4.50  each  in  single  quantities,  or  $2.20  each  in 
lots  of  6  and  up.  Order  number  ML18P,  or  ML1 8W 
(for  wire  leads). 

*  Chromerics,     Inc.,     77    Grand     Dragon     Court, 
Woburn  MA  01801. 
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Decimal  Outputs  of  U104  and  U105 


Count 

0 

1 
2 
3 
4 

5 

6 

7 

8 

9 
10 
II 
12 
13 
14 
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1 
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1 

1 
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0 
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0 

1 
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0 
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1 
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1 
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0 

0 
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1 
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1 

1 

0 

1 

0 

0 

1 
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1 

1 

1 

0 

0 

0 

0 
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1 

1 

1 

1 

0 

0 
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1 
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1 
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1 

1 
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1 

1 
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1 

1 
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1 

1 

1 

1 
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1 
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1 

1 

1 

1 

1 

1 

0 

Table  2  Truth  tahle^  number  counter  board.  An  asterisk  {*)  indicates  outputs  used;  others  are  not  wired. 


each  board  as  indicated  in  Fig.  6.  Two  are 
used  because  1  regulator  with  a  small  heat 
sink  ran  too  hot  to  touch.  The  power  supply 
board  afso  contains  relay  K1,  which  provides 
switching  for  the  audio  circuits  to  two  radios 
and  a  switched  ground  for  the  PTT  lines. 

The  manual  keying  circuit  For  use  with 

the  keyboard  is  shown  in  Fig.  3.  Each  pin  of 
the  keyboard  is  connected,  as  per  Fig,  8, 
directly  to  U204.  The  COR  circuit  is  driven 
by  pin  7  of  U204,  Negative  going  (logic  0) 
pulses  occur  when  any  tone  is  being 
generated,  and  are  sensed  by  Q203,  which  is 
usually  biased  on  by  the  normally  high 
output  of  pin  7.  As  the  logic  0  pulses  reach 
0203,  it  turns  off  and  the  base  of  Q204  then 
rises  to  the  voltage  determined  by  R210, 
D201  and  R21I.  Q204  then  turns  on, 
thereby  providing  a  switched  ground  for  the 
internal  PTT  line.  When  the  tone  stops,  if 
the  delay  switch  is  closed,  capacitor  C204 
discharges  through  R21 1  into  the  base  of 
Q204  to  provide  an  approximate  one  second 
delay. 

The  prototype  unit  was  mounted  in  a 
custom  made  plastic  box.  The  plastic  was 
bent  with  a  strip  heater  to  conform  to  a 
space  in  my  automobile.  The  corners  were 
sanded  and  buffed  to  present  a  smooth 
molded  appearance.  Grey  smoked  plastic 
was  used  in  the  prototype  because  it  was 
intended  to  backlight  the  panel  (through 
Scotchcal  plastic  photographic  material)  to 
indicate  the  functions.  However,  space  inside 
the  housing  precluded  the  use  of  bulbs  in  the 
required  areas,  so  photosensitive  Scotchcal 
aluminum  panel  material  was  used  instead. 
Any  suitable  enclosure  will  be  sufficient  as 
long  as  there  is  adequate  front  panel  space 
for  the  brand  of  thumbwheel  switches  used 
trid  the  keyboard. 
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Fig,  /ft  Top  view,  number  counter  PC  board  (full  size). 
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Fig.  f  1.  Bottom  view,  number  counter  PC  board  (futi  size). 
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The  thumbwheel  switch  bank  consists  of 
7  thumbwheel  switches  designed  to  provide 
a  decimal  output  rather  than  BCD,  Any  10 
position  (or  12  position  to  include  the  #and 
*)  rotary  switches  can  be  used  instead,  if 
they  are  available.  Thumbwheels  provide  a 
better  appearance  and  the  use  of  a  spacer 
between  the  3rd  and  4th  digits  will  provide 
better  readability  of  the  full  telephone 
number  The  individual  numbers  1-10  on 
each  switch  are  all  jumpered  together  and 
are  wired  to  inputs  1-10  on  the  tone  and 
encoder  board.  Each  common  terminal  of 
the  switches  goes  to  the  outputs  of  the 
number  board:  the  1st  switch  connected  to 
the  1st  count,  the  second  to  the  2nd  count, 
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Fig.  12*  Top  view,  encoder  PC  board  (full  size). 
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Fig,  13.  Bottom  view,  encoder  PC  board  (full  size). 


etc,  On  most  switches,  a  separate 
uncommitted  terminal  is  available.  These  arc 
all  connected  together  and  a- 10k  resistor 
(R106-R112)  attached  From  this  common 
bus  to  the  common  terminal  of  each  switch. 
The  common  bus  line  is  then  connected  to 
the  +5  volt  "A'*  source  (see  Fig.  9), 

The  four  boards  arc  plugged  into  mating 
board  edge  connectors  mounted  inside  the 
cabinet.  All  wiring  is  kept  as  short  as 
possible  to  maintain  neatness,  but  lead 
length  is  not  critical-  If  it  is  desired,  the 
connectors  may  be  omitted  and  the  boards 
wired  together  at  the  connector  foil,  making 
bure  that  both  sides  are  soldered.  A  Waldom 
connector  containing  12  pins  in  a  rectangu- 
lar configuration  was  used  on  my  enclosure 
to  interface  with  two  radios  through  a 
wired-in  mating  harness.  Although  the  sche- 
matics (Figs,  4  and  6)  show  my  hookup,  the 
builder  may  want  to  use  his  own  method  of 
microphone  and  PTT  interfacing  to  his  own 
particular  rig.  One  popular  way  is  to  place  a 
microphone  connector  on  the  enclosure  and 
plug  the  mike  into  it,  then  make  a  harness 
with  a  suitable  plug  to  attach  to  the  radio 
mike  input.  The  power  supply  board  con- 
taining the  audio  switching  may  then  be 
omitted  and  the  4  mH  choke  (L301) 
mounted  to  the  cabinet.  The  internal  push* 
lo-tatk  line  from  each  board  may  be  used  to 
key  the  transmitter  and  the  microphone 
wired  in  parallel  with  the  encoder  audio. 

After  constructing  each  board,  it  would 
be  wise  to  check  the  operation  before 
continuing  on.  The  code  access  and  number 
counter  boards  are  simpty  hooked  to  +5 
volts  and  the  enable  line  grounded 
momentarily.  Increased  current  pulses  will 
be  seen  on  power  supplies  equipped  with 
milliammeters.  The  outputs  K,  L,  M  and  N 
on  the  code  board  and  TW1  through  TW7  on 
the  number  counter  board  should  pulse  in 
sequence  on  every  other  clock  pulse,  A  good 
indicator  is  an  LED  tied  between  each 
output  and  +5  volts,  with  a  220  Ohm 
resistor  in  series  with  each.  They  should 
flash  in  the  proper  sequence,  The  speed  is 
adjusted  by  the  pot  on  each  board. 
Difficulties  in  performance  will  be  traced  to 
open  runs  or  poor  solder  joints.  Make  sure 
both  sides  of  each  board  are  soldered.  The 
connector  pins  on  each  board  should  be 
jumpered  through  the  board  for  added 
reliability.  It  was  found  that  the  PC  board 
connectors  had  to  be  gold  plated  as  the  tin 
plate  aged  and  made  poor  contact  with  the 
edge  connector. 

The  tone  and  encoder  board  may  be 
checked  by  hooking  a  small  audio  amplifier 
to  the  audio  output,  +5  volts  and  ground  to 
the  proper  terminals,  and  grounding  each 
input  in  turn.  The  tones  should  be  fully 
adjustable  with  the  level  set  adjustment.  It 
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difficulty  is  experienced,  short  one  each  of 
the  a,  b,  c  and  w,  x,  y,  i  pins  of  U204  to 
ground  to  insure  that  the  chip  is  operating. 
Then  work  backward  to  each  gate,  placing  a 
ground  on  the  input  and  checking  that  the 
output  goes  low. 

If  all  seems  to  be  working,  wire  the 
printed  circuit  card  connectors  together 
following  the  overall  schematic  in  Fig,  6.  In 
this  case,  wire  wrap  is  very  helpful  if  you 
have  the  capability.  However,  use  of  small 
#  22  or  #  24  wires  will  aid  in  ease  of  wiring. 
#20  or  #22  should  be  used  in  the  external 
cable  for  better  handling.  The  edge 
connectors  can  be  a  cinch  50- 10- A- 20,  2 
cinch  50-12-A  20  and  a  50-18-A-20  or  their 
equivalents. 

Again  It  is  better  to  check  the  progress  as 
you  go  along  rather  than  find  you  made  a 
wiring  error  later.  Do  the  power  supply 
connector  first,  wiring  all  internal 
connections  and  the  external  cable  harness. 
Then  wire  the  tone  and  encoder  board 
connector  to  the  power  supply.  Check 
operation  at  this  point  by  applying  +1 2  volts 
to  the  external  input  plug  and  generating  a 
tone  to  see  if  relay  K1  closes*  Grounding  the 
wire  from  the  "delay"  pin  on  the  encoder 
board  will  cause  the  relay  to  release 
approximately  1  second  after  the  tone  stops. 
If  all  seems  normal,  proceed  with  the  code 
and  number  counter  boards.  Grounding 
either  enable  input  on  these  should  generate 
the  proper  tones.  The  K,  L,  M  and  IM  outputs 
should  be  wired  (in  that  sequence)  to  the 
tone  board  inputs  corresponding  to  your 
repeater  access  code.  If  you  only  use  2  or  3 
tones  for  access,  use  the  first  2  or  3  letters  of 
the  sequence,  because  the  K  output  stays  on 
twice  as  long  as  the  others  (e.g.,  two  clock 
pulses). 

Next,  wire  the  front  panel  controls.  If  the 
Chromerics  pad  is  used,  it  should  be 
mounted  very  carefully,  making  sure  there  is 
an  easy  fit  between  the  4  plastic  shoulders. 
Warping  this  pad  in  the  installation  may 
make  one  or  more  contacts  close,  thereby 
keying  the  push-to-talk  continuously. 

If  you  elect  to  use  an  LED  indicator  over 
each  thumbwheel  switch  so  the  scan 
sequence  can  be  seen,  wire  these  in  next. 
The  prototype  had  this  feature  but  on  later 
versions  they  were  omitted  for  being 
redundant.  Operation  is  heard  with  the 
internal  audio  amplifier,  and  the  push-to-talk 
line  indicator  LED  shows  the  sequence  just 
as  well.  If  they  are  used,  attach  a  270  Ohm 
resistor  to  each  LED,  The  other  end  of  the 
resistor  goes  to  the  5  volt  bus  line  on  the 
switches  and  the  anode  of  the  LED  connects 
to  the  common  terminal  on  each  switch  (see 
Fig.  9). 

Check  for  shorts  in  the  wiring  and  then 
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Fig.  15.  Bottom  view,  code  counter  PC  board  (full  size). 

apply  12  volts,  and  check  the  overall 
operation.  With  the  delay  switch  off,  push 
each  number  on  the  keyboard  and  insure 
that  the  PTT  LED  lights  and  the  relay  closes. 
With  the  delay  switch  onp  a  delay  of 
approximately  one  second  will  exist  before 
the  relay  opens.  Push  the  access  code 
push-button  (SI).  The  PTT  LED  should 
light,  and  if  any  of  the  numbers  in  the  code 
correspond  to  what  is  in  the  thumbwheel 
switch  bank,  those  LEDs  above  their 
respective  switches  should  light.  When  the 
PTT  light  goes  out,  sequence  the  Number 
button.  Again,  each  LED  above  the 
thumbwheel  switches  as  well  as  the  PTT 
LED  should  light,  the  former  in  sequence 
from  left  to  right  and  the  latter  as  long  as 
the  cycle  is  going.  If  all  seems  well,  wire  it 
into  the  transceiver.  Do  not  close  the  box 
yet. 

To  set  it  up,  have  a  friend  listen  to  your 
audio  and  set  the  level  adjust  on  the  tone 
and  encoder  board  to  what  he  hears  as  just 
slightly  lower  than  your  voice.  (Individual 
repeaters  have  different  requirements  but 
this  should  be  a  good  way  to  "ballpark"  set 
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Table  3.  Touch  tone  matrix  showing  coding  from  UlS  to  UJ4. 

it.)  Punch  in  the  access  code,  both 
automatically  and  manually,  to  check  for 
wiring  errors.  The  automatic  code  access 
board  speed  should  be  adjusted  to  just  under 
what  is  too  fast  to  bring  the  dial  tone  up. 
Next  try  to  dial  a  number.  Again,  use  both 
the  keyboard  and  then  the  automatic  feature 
to  check  operation.  Too  fast  a  dial  rate  will 
not  be  accepted  by  the  telephone  company 
equipment.  Too  slow  a  one  may  result  in 
false  dialing  when  you  have  a  weak  signal 
into  the   repeater.  Ideally,  for  an  exchange 
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RAW  +I2V  INPUT 
MIC  RADIO  I   IN 
MEC  RADIO  2   IN 
AUDIO  TO  RADIO  I  OUT 
AUDIO  TO  R  ADJO  2  OUT 
TONE  INPUT  FM  ENCODER 
SWITCHED  GND  TO  PTT  OUT 
+  12  FILTERED  OUT 

GROUND 

+5V (A) SOURCE 
+5V(B>  SOURCE 


ON  BOTTOM  OF  BOARD 


NC-NORMALLY  CLOSED 

C-COMMON 

NO -NORM  ALLY  OPEN 


Fig.  16.  Power  supply  PC  board  (full  size)* 


with  all  electronic  switching,  a  speed  of  40 
ms  on  and  40  ms  off  is  as  fast  as  you  can 
dial.  Some  older  norvclcctronic  exchanges 
won't  go  that  fast,  I  he  best  way  is  to 
experiment,  leaving  the  dial  rate  adjusted 
just  slightly  slower  than  the  fastest  speed 
you  can  dial. 

If  you  have  trouble  accessing  the  dial 
tone  or  getting  the  number  to  ring,  be  sure 
your  transmitter  is  on  frequency  and  your 
deviation  is  properly  setf  as  well  as  mike  gain 
(if  provided)  in  your  transceiver.  Clipping, 
distortion,  noise  and  otherwise  low  quality 
tones  will  almost  never  work. 

The  unit  has  been  in  use  for  about  13 
months  and  has  been  tested  to  extremes  of 
temperature,  from  the  bare  circuit  boards 
lying  on  the  floor  under  a  195°  F  heater,  to 
start-up  in  the  morning  when  the  ambient 
temperature  has  been  15°  F.  With  proper 
components  (i.e.,  tantalum  capacitors  in  the 
audio  coupling  and  timing  circuits),  no 
thermal  problems  should  be  experienced. 
Re-design  of  the  tone  encoder  using  the 
Motorola  MCI 4410  resulted  in  extremely 
reliable  operation.  The  only  problems 
experienced  were  with  the  ME89I3 
Microsystems  International  generator,  which 
required  extensive  bypassing  and  ferrite 
beads  around  the  frequency  determining 
pins. 

One  word  of  caution  to  repeater  groups  is 
in  order.  It  would  be  easy  to  manually  dial  a 
number  like  1*703,  then  let  the  logic 
transmit  seven  digits  very  quickly.  Since  the 
phone  company  will  allow  the  40  ms  dialing 
rate,  other  listeners  may  not  realize  a  long 
distance  call  has  just  been  placed.  Number 
counters  should  be  standard  equipment  on 
all  repeaters. 

The  unit  is  a  pleasure  to  use  and  sounds 
quite  professional,  just  like  the  tones  one 
sometimes  hears  on  intercity  or  long 
distance  dialing.  It  has  also  functioned  as  a 
conversation  piece,  for  every  time  it  has 
been  used  someone  invariably  has  wanted  to 
know  how  I  learned  to  let  my  fingers  walk 
so  fast  through  a  touchtone  pad.  ■ 


NO  MORE  TIME  OUTS! 

The  RT  1  R.F.  actuated  timer  puts  an  end  to  timed  out  repeaters  forever, 


NO-    Connections    to    your    rig.    (CARRIER 
TRIGGERED) 

NO—  Clocks  to  watch, 
NO—  Switches  to  throw. 
The  RT-1  leaves  you  free  to  concentrate  on 
your  driving  and  your  QSO.  Just  preset  the 
timer  to  any  time  from  0-3  minutes  and  forget 
it.  Every  time  you  transmit,  your  carrier 
triggers  the  unit  which  times  until  the  preset 
value  is  reached  then  gives  an  audible  tone,  If 
your  carrier  is  dropped  before  the  end  of  the 
timing  interval,  the  timer  resets  instantly  and  is 
ready  for  the  next  transmission. 


Range:   0-3  Minutes  in  5  sec.  steps. 
Voltage:    12*16  Volts  DC. 
Accuracy:   ±3%  from  +10  to  +120  Degrees  F 


WRITE  FOR  LITERATURE 


K  RONOTEK 


$39.95 


Plus  $1,50  postage  and  handling  (NJ 
residents  add  sales  tax). 


DIV.  FRANKLIN  UNIVERSAL  CORP 


925  CLIFTON  A VF_  CLIFTON   NEW  JERSEY  07013  (20J  >  778 -O00K 


60 


•    * 


•  • 


•  ♦ 


HI 


LO 


NEW  FROM  ATLAS 

All  L.E.D.  Dot  Matrix  Display 
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THE  ATLAS  210x/215x 

■   Solid  state  SSB/CW  transceivers 

•  200  watts  PER  input 

•  No  transmitter  tuning 

*  The  ultimate  in  sensitivity,  selectivity,  and 
overload  immunity. 

*  Plus  extended  frequency  coverage  for 
MARS  operatfon  when  used  with  lOx 
crystal  oscillator. 

210x  or  21  5x  $649. 

AC  Console  110/220V $139 

Portable  AC  Supply  110/ 220V $    95. 

Plug-in  Mobile  kit    .  , ,.  .  ,  $    44. 

10x  Osc.  less  crystals $    55. 


•  Plugs  into  any  Atlas  transceiver. 
Six  digit  display  reads  to  100  Hz. 

•  Bright  display  clearly  visible  under  high 
ambient  light. 

•  Reads  on  both  Receive  and  Transmit, 

•  Measures  1  !/e"  x  4Vi"  x  5". 

MODEL  DD6  $199 

Available  now  at  your  At  fas  dealer. 
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RADIO   INC. 

417  V*aQei  Monte 
Oceanside,  CA  92054 
Phone  (714)  433-1983 


For  complete  details  see  your  Atfas  deafer,  or 
drop  us  a  card  and  we  II  mad  you  a  brochure 
with  dealer  Itst 

"SEE  YOU  AT  SAROC    76!" 
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by 

Peter  A.  Stark  K20AW 
196  Forest  Drive 
Mt.  KiscoNY   10549 


Zapping  Dead  Nicads 


A  major  cause  of  nicad 
failure  is  overheating, 
caused  usually  by 
excessive  charge  or 
discharge  . .  . 


Though  individual  nicad  cells  are 
relatively  inexpensive,  complete  nicad 
batteries  for  specific  pieces  of  equipment 
often  cost  an  arm  and  a  leg.  The  15  volt 
batteries  for  2  meter  walkie-talkies  are  a 
typical  example  -  they  often  cost  $30  to 
$60  and  up,  depending  on  the  source. 
Anything  that  can  be  done  to  lengthen  their 
life  is  therefore  of  great  interest 

This  article  is  a  continuation  of  an  earlier 
article  I  wrote  in  the  December  1974  issue 
of  73  Magazine.  As  a  result  of  that  article  I 
have  received  several  letters  from  readers 
which  have  spurred  me  on  to  further  reading 
and  experimenting.  This  has  led  to  several 
techniques  for  repairing  or  reconditioning 
nicad  batteries,  which  should  be  of  help  to 
many  nicad  users. 

In  the  1974  article  I  mentioned  that  a 
major  cause  of  nicad  failure  is  overheating, 
caused  usually  by  excessive  charge  or  dis- 
charge. The  big  problem  is  overcharging  the 
battery.  The  resulting  heat  causes  a  pressure 
buildup,  which  in  turn  causes  venting  of  the 
sealed  cell  through  the  safety  vent.  This  vent 
acts  like  a  safety  valve  to  relieve  internal 
pressure  and  prevent  a  possible  explosion.  1 
had  indicated  that  an  occasional  slight  loss 
of  electrolyte  through  venting  would  not 
cause  too  much  harm,  as  the  safety  vent 
would  reseal  itself  after  the  venting. 

One  reader  (Lloyd  W,  Root  K7AS)  wrote 
to  say  that  he  has  had  much  experience  with 
nicads  over  many  years,  and  has  done  a 
number  of  experiments  on  them.  One  of  the 
things  he  has  found  is  that  some  of  the  nicad 
safety  vents  are  not  reseal  able.  They  can  be 
identified  by  a  triangular  hole  in  the  positive 
end  of  the  cell.  The  small  metal  tab  stamped 
out  of  this  triangular  hole  is  aimed  inward 
like  a  sharp  point;  under  this  tab  is  a  thin 
plastic  membrane  which  seats  the  cell.  In 
case  of  internal  overpressure,  the  plastic  is 


pushed  outward  against  the  sharp  point, 
which  punctures  a  small  hole  in  the  plastic 
to  release  the  pressure.  Once  this  hole  is 
made,  it  stays  there  and  the  cell  soon  dries 
up.  When  this  happens,  the  cell  will  only 
hold  a  charge  for  a  very  short  time. 

Lloyd  Root  reported  having  experi- 
mented with  a  number  of  such  dried- 
out  cells.  He  disassembled  one  to  see  how  it 
was  put  together,  and  found  a  place  where 
he  could  drill  a  tiny  hole  through  the  case 
without  shorting  the  internal  plates,  Then  he 
injected  distilled  water  through  the  hole 
with  a  hypodermic  needle.  By  replacing  the 
missing  liquid,  he  renewed  the  cell  to  the 
point  where  it  performed  almost  as  good  as 
new.  Though  I  have  not  yet  tried  it,  I 
suspect  that  a  similar  result  could  have  been 
achieved  by  immersing  the  cell  in  distilled 
water  and  then  applying  pressure  to  the 
liquid  in  some  way  -  perhaps  by  using  a 
thick  rubber  bag  or  hot  water  bottle  and 
squeezing  it  -  to  force  the  water  back  into 
the  cell.  Were  it  not  for  the  fact  that  high 
temperature  is  very  dangerous  with  nicads, 
the  use  of  a  pressure  cooker  would  be  very 
tempting!  In  any  case,  the  vent  could  then 
be  loosely  covered  with  tape  to  prevent  the 
liquid  from  evaporating  again. 

It  is  very  important  not  to  cover  the 
safety  vent  and  thus  prevent  it  from 
working.  I  am  told  that  when  a  nicad 
explodes  from  excessive  pressure  it  really 
makes  a  mess.  This  brings  to  mind  a 
dangerous  condition  1  have  seen  in  several 
batteries.  As  soldering  to  nicads  is 
dangerous,  welding  is  used  to  attach  contacts 
to  cells  in  multi-cell  batteries.  These 
connections  arc  generally  made  with  metal 
strips  rather  than  wire  to  allow  easier 
welding,  In  several  instances  I  have  seen  the 
metal  strip  welded  directly  over  the  safety 
vent,  thereby  creating  a  safely  hazard. 

I  have  found  that  electrolyte  leakage  can 
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cause  another  safety  hazard  which  may, 
under  some  conditions,  lead  to  damage  to 
the  battery,  charger,  or  walkie-talkie,  and 
possibly  even  an  explosion,  This  applies 
particularly  to  rapid-charge  batteries.  Here's 
why:  The  electrolyte  which  leaks  out  of  a 
nicad  is  not  just  pure  water,  but  actually  is  a 
conductive  chemical.  If  a  cell  in  a  sealed 
battery  such  as  the  15  volt  battery  for  a  2 
meter  Motorola  walkie-talkie  leaks,  the 
electrolyte  forms  internal  leakage  paths 
inside  the  battery  which  can  discharge  cells 
and  form  internal  high  resistance  shorts. 

Those  nicad  batteries  designed  for 
rapid-charge  use  have  a  built-in  thermistor 
connected  to  an  external  contact  on  the 
battery,  which  allows  the  charger  to  sense 

interna)  temperature.  As  long  as  the  battery 
is  still  partially  discharged,  cell  temperature 
is  fairly  low  and  the  thermistor  resistance  is 
also  low.  As  soon  as  the  battery  is  fully 
charged,  cell  pressure  and  temperature  start 
to  rise.  This  makes  the  thermistor  resistance 
go  up  to  Ik  and  more.  This  signals  the 
charger  to  switch  from  its  high-current 
charge  rate  (which  is  designed  to  charge  the 
nicad  in  one  hour)  to  the  standard 
low-current  charge  rate. 

Now  suppose  that  electrolyte  leakage 
inside  the  battery  puts  a  high-resistance 
short  across  the  thermistor.  Even  though  the 
battery  is  fully  charged  and  the  temperature 
is  rapidly  rising,  the  charger  still  sees  a  low 
resistance  and  therefore  continues  charging 
at  the  high  rale.  This  can  rapidly  melt  all  the 
plastic  parts  on  both  the  battery  and 
charger,  and  in  an  extreme  case  even  cause 
an  explosion. 

Short  of  periodically  opening  the  battery 
to  look  for  leakage  (and  rinsing  it  out  with 
water  if  you  find  any),  there  is  no  foolproof 
way  of  detecting  this  problem  before  it 
causes  damage.  But  there  is  a  simple  test 


which  may  sometimes  spot  the  problem 
before  it  becomes  serious.  This  is  to  connect 
a  voltmeter  across  the  thermistor  contacts 
on  the  outside  of  the  battery.  You  should 
not  measure  any  voltage.  If  you  do,  then 
there  must  be  some  internal  leakage  path 
between  the  thermistor  and  at  least  one  of 
the  cells,  indicating  that  some  electrolyte  has 
been  vented. 

Another  common  cause  of  nicad  failure  is 
internal  shorting  of  one  or  more  cells.  In  a 
single  cell  you  can  identify  this  problem  by 
the  fact  that  the  cell  measures  exactly  0 
volts,  and  when  checked  with  an  ohmmeter 
measures  0  Ohms.  In  a  multi-cell  battery  you 
may  note  that  the  open-circuit  voltage  of  the 
battery  is  less  than  the  usual  voltage  even 
after  a  full  charge.  A  normal  nicad  cell 
measuring  1,25  volts  under  most  conditions 
will  reach  1,4  volts  or  even  slightly  more 
during  and  right  after  a  charge.  Thus  the  15 
volt  battery  from  a  Motorola  HT-220,  which 
has  twelve  cells,  will  read  up  to  about  17 
volts  right  after  it  is  charged.  If  the 
open-circuit  voltage  after  a  charge  is  only  1 5 
volts  or  even  less,  that  indicates  that  one  or 
more  cells  are  shorted. 

I  have  in  the  past  thrown  away  a  number 
of  shorted  cells,  and  now  wish  I  had  kept 
them.  That's  because  I  have  found  a  way  to 

fix  them.  I  presently  have  four  batteries  for 
my  HT-22Q  which  were  given  to  me 
because  their  voltage  was  down  to  as  low  as 
7  volts,  I  have  now  been  using  them  for 
some  time  to  see  whether  they  will  fail 
again.  In  one  of  these  batteries,  which 
started  out  with  four  shorted  cells,  one  of 
these  cells  has  shorted  again,  but  I  was  able 
to  again  rejuvenate  it  and  it  has  been 
working  ever  since. 

The  idea  came  to  mind  while  I  was 
carefully  rereading  a  part  of  the  GE 
11  Nickel -Cadmium     Battery     Application 


Short  of  periodically  open- 
ing the  battery  to  look  for 
leakage,  there  is  no  fool- 
proof way  of  detecting 
this  problem  before  it 
causes  damage  , .  . 
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Another  common  cause  of 
nicad  failure  is  internal 
shorting  of  one  or  more 
cells , . , 


Once  a  cell  is  already 
shorted  why  can't  we  burn 
out  the  short  by  applying 
an  external  heavy  current 
burst? 


Engineering  Handbook, "  Publication  No. 
GET-3148  (and  its  supplement  GET-3148SL 
available  from  the  General  Electric 
Company,  Battery  Products  Section,  Box 
114,  Gainesville  FL  32601.  At  one  point 
they  mention  that  sudden  failure  due  to 
internal  shorting  of  a  cell  is  more  common 
when  a  battery  is  discharged  than  when  it  is 
fully  charged.  Though  they  are  not  sure  of 
the  exact  reason,  they  speculate  that  this 
may  be  because  internal  shorts  start  out  by 
being  very  small  needle-like  projections 
which  short  the  two  plates  together  A 
well-charged  cell  may  be  able  to  burn  out 
this  tiny  short  as  soon  as  it  forms  by  passing 
a  heavy  current  through  it,  whereas  a 
discharged  cell  can't.  Well,  I  thought,  once  a 
cell  is  already  shorted  why  can't  we  burn  out 
the  short  by  applying  an  externa)  heavy 
current  burst?  I  asked  several  friends  for 
their  old,  shorted  walkie-talkie  batteries  and 
went  to  work. 

The  first  time  I  did  this  1  took  the  time  to 
open  the  battery  case  using  a  knife 
attachment  on  my  soldering  iron  and  a  lot  of 
force.  Some  battery  cases  are  easier  to  open 
than  others.  The  cases  for  the  replacement 
HT-220  batteries  made  by  Alexander 
Manufacturing  appear  only  to  be  glued 
together  at  the  corners,  and  easily  come 
apart.  The  original  Motorola  batteries,  on 
the  other  hand,  are  sonically  welded  all 
around,  and  attached  with  two  studs  in  the 
middle  as  well.  Quite  a  bit  of  huffing  and 
puffing  is  required  to  open  them  up. 

Once  open,  I  borrowed  a  trick  suggested 
by  K7AS,  He  noted  that  a  cell  which  has 
been  reverse-charged  will  not  take  a  charge 
of  the  proper  polarity  unless  first  given  a 
heavy  burst  of  current  from  a  regular  dry 
cell  connected  directly  in  parallel  with  the 
nicad.  Since  a  new  dry  cell  has  a  voltage  of 
about  1.5  volts  and  a  fairly  low  internal 
resistance,  this  pushes  a  good  current 
through  the  nicad,  forcing  it  to  take  on  the 
proper  polarity.  When  the  nicad  cell  reaches 
L5  volts,  the  current  drops  to  a  very  low 
value. 

Knowing  which  cells  of  my  battery  were 
shorted,  I  took  a  no.  6  dry  cell  and  very 
heavy  leads  and  connected  it  directly  across 
each  shorted  nicad  cell,  plus-to-plus,  for 
about  five  or  ten  seconds*  This  gave  each 
shorted  cell  enough  of  a  current  burst  to 
burn  out  the  short,  and  even  gave  it  a  slight 
charge.  After  removing  the  dry  cell,  I  noted 
that  the  nicad  cell  now  had  a  voltage  across 
it.  Since  this  particular  battery  had  four 
shorted  cells,  I  repeated  this  procedure  once 
for  each  cell.  Once  the  shorts  had  been 
removed,  I  put  the  battery  into  the  charger 
and  charged  at  the  standard  rale  for  15 
hours.  I  have  now  been  using  the  battery  for 
several  weeks,  and  it  has  been  performing 


well.  I  am,  however,  careful  not  to  discharge 
the  battery  all  the  way  lest  one  of  the  cells 
short  again,  although  tests  on  other  batteries 

to  determine  total  battery  capacity  —  down 
to  a  total  discharge  -  have  only  once 
resulted  in  a  shorted  cell  which  was  easily 
repaired. 

But  opening  Motorola  batteries  is  a  chore, 
so  the  next  three  batteries  were  fixed 
without  being  opened.  The  procedure  is 
similar  -  putting  a  heavy  current  through 
the  battery  -  but  the  technique  of  doing  it 
is  slightly  different. 

My  first  try  worked,  but  not  reliably.  It 
consisted  of  taking  a  30,000  uF 
computer- type  electrolytic  capacitor, 
charging  it  to  25  volts,  and  then  discharging 
it  into  the  nicad  battery.  After  several  tries 
this  did  bring  one  of  the  shorted  cells  up  to 
voltage,  but  it  appeared  to  be  a  laborious  job 
at  best.  Obviously  more  drastic  steps  were 
needed. 

I,  therefore,  started  by  putting  the  entire 
battery  into  the  charger  and  charging  at  the 
standard  charge  rate  (.1C)  for  15  hours. 
Though  this  did  nothing  for  the  shorted 
cells,  it  did  result  in  the  good  cells  being 
fully  charged.  Now  I  took  a  pair  of  pliers 
and  connected  the  jaws  directly  across  the 
battery  terminals  to  provide  a  nice, 
low-resistance  short  across  the  battery  for 
about  2  to  3  seconds.  The  resulting 
short-circuit  current,  provided  by  the  good 
cells  in  the  battery,  burned  out  the  shorts  in 
the  shorted  cells.  It  also  slightly 
reverse-charged  the  bad  cells,  which  I 
immediately  counteracted  by  putting  the 
battery  into  a  high-current  (.5C)  charging 
circuit  for  about  30  seconds.  Then  I  charged 
the  batteries  for  several  more  hours  in  the 
standard  .1C  charger,  and  checked  the 
open-circuit  voltage.  In  a  few  cases,  the 
treatment  had  to  be  repeated  several  times 
to  repair  all  the  shorted  cells  —  one  of  the 
batteries  had  5  cells  out  of  its  12  originally 
shorted  -  but  eventually  the  battery  voltage 
came  up  to  17  volts  after  a  charge,  and 
stayed  there* 

In  addition  to  the  reference  given  earlier 
to  the  GE  nicad  manual,  other  prominent 
nicad  manufacturers  include  Gould, 
Eveready  and  Union  Carbide,  who  may  be 
able  to  supply  additional  information  if  you 
need  it.  There  is  also  a  booklet  available 
from  the  U.S.  Government,  which  I  have 
requested  but  not  yet  obtained;  it  is  a  report 
entitled  "Chargers  and  Charging 
Techniques;*  no.  LESP-RPT-0202.00,  which 
applies  specifically  to  nicads  used  in  portable 
radio  gear.  It  is  available  Trom  the  National 
Criminal  Justice  Reference  Service,  Law 
Enforcement  Assistance  Administration, 
U.S.  Department  of  Justice,  Washington  DC 
20530.  ■ 
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Plugboard  Extender  for  Under  *3.00 


by 

Kent  A.  Mitchell  W3WT0 
1004  Mulberry  Avenue 
Hagerstown  MD   21740 


Recently,  1  had  the  opportunity  to 
purchase  some  surplus  digital  equip- 
ment. One  such  unit,  a  specialized  shift 
register  type  used  to  test  some  NASA  space 
hardware,  contained  approximately  50  plug^ 
in  circuit  boards  on  which  were  mounted 
hundreds  of  transistors  and  other  com- 
ponents. This  unit,  once  an  example  of 
state-of-the-art  construction,  is  now  10  years 
old  and  in  these  days  of  integrated  circuits  is 
in  style  about  as  much  as  a  '53  Stude  baker. 
So,  I  was  able  to  acquire  the  gear  for  only 
$5. 

However,  before  I  even  thought  of  canni- 
balism, I  could  not  resist  firing  up  the 
equipment  to  see  what  would  happen.  (The 
unit  contained  a  husky  5  volt  power  supply 
—  alone  worth  the  price.)  Immediately, 
lights  lit  and  registers  shifted.  Well  now, 
after  second  thought,  why  not  experiment  a 
little  bit  and  see  if  I  couldn't  build  my  own 
not-so-miniaturized  calculator? 

First  problem  was  how  to  get  'scope 
probes  on  some  test  points  to  find  clock 
pulses,  etc.  The  circuit  boards  themselves  are 
coated  with  a  thick  layer  of  glop  called  MFP 
(short  for  moisture-fungus-proofing)  so 
direct  contact  with  component  leads  was  not 
possible.  The  board  sockets  would  be  the 
next  logical  place  for  signal  access;  however, 
these  were  recessed  deep  within  the  chassis 
and  covered  by  wire  bundles.  Clearly,  what  I 
needed  was  a  "board  extender,"  that  is,  a 
simple  point-to-point  wired  plug  and  socket 
arrangement  which  would  enable  the 
selected  circuit  board  to  be  connected  into 
the  chassis  circuit  while  being  physically 
external  of  the  chassis. 

A  quick  glance  at  my  selection  of  parts 
catalogs  shocked  me  into  the  realization  that 
such  a  simple  item  was  priced  at  a  minimum 


of  $15.  This  was  three  times  what  I  had  paid 
for  the  unit  I  wanted  to  test.  There  had  to 

be  a  better  way  -  like  build  my  own.  Back 
to  the  catalogs! 

Vector  Electronics  Co.  produces  a 
"Universal  Plugbord"  series  that  are  blank 
except  for  the  etched  contact  fingers  and 
prepunched  with  a  grid  of  holes  for  experi- 
mental component  placement.  A  22-contact 
board  of  this  type  is  available  inexpensively 
from  Burstein-Applcbee  Co.,  3199  Mercier 
St.,  Kansas  City,  Mo.  641 1 1 . 

Next,  an  appropriate  socket  needs  to  be 
bolted  onto  the  board,  and  these  are  usually 
available  from  Poly  Paks  Inc.,  P.O,  Box  942, 
South  Lynn  field,  Mass.  01940.  Some  scraps 
of  hookup  wire  connect  the  two  and  a 
handy  test  aid  is  added  to  the  shack.  ■ 
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Eyes  For  Your  Shack 


Conclusion 


by 

G.  E.  Friton  W0ACR 

628  Marshall  Ave. 

Webster  Groves  MO  63119 


i» 


The  moment  of  truth  (or  consequences) 
has  arrived!  Install  all  active 
components  except  Q303,  4,  5,  7,  8  and  9  in 
the  vertical  amp,  and  0405,  6,  8  and  9  in  the 
horizontal  amp.  Set  your  scope's  controls: 
intensity,  three  quarters  CW;  locus, 
mid  range;  astigmatism,  midrange.  The 
remaining  controls  will  get  set  as  you 
progress  with  initial  checkout. 

Again,  remember  that  those 
innocent-looking  batteries  can  easily  reduce 
your  scope  to  a  pathetic  pile  of  rubble  in  2 
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Fig.  24.  (a)  Calibration  signal  generator, 
(b)  Calibration  network. 
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seconds  or  so,  should  a  minor  disagreement 
in  who  is  going  to  control  things  develop  (it 
will).  So  use  a  1  Amp  fuse  in  series  (it'll 
never  blow,  of  course),  to  discourage  such 

outbursts  of  temper. 

Apply  power.  Note  that  both  inverters 
start  (it  won't  exactly  sound  like  the  Boston 
Pops,  but  it'll  sure  sound  good!).  Check  +5, 
—5;  set  *95,  positive  and  negative  HV  (the 
latter  two  depend  on  the  options  chosen). 
By  this  time,  there  should  be  a  bright, 
unfocused  spot  on  the  CRT.  Set  the 
intensity  control  for  a  medium  brilliance 
spot,  and  check  the  focus  control.  Since  the 
astigmatism  control  has  not  yet  been  set,  the 
focus  probably  won't  be  too  sharp.  Reduce 
spot  intensity  to  dim,  and  remove  power. 

Horizontal  Board  Setup 

Install  Q405,  6,  8  and  9  in  the  horizontal 
board.  Set  the  scope's  controls:  timebase,  1 
ms/div;  mode,  ac;  level,  CW;  slope,  +; 
horizontal  position,  midrange;  variable 
controls,  Cal. 

Apply  power.  Adjust  horizontal  position 
control  to  give  42  V  on  the  collector  of 
Q405.  Then  adjust  R438  for  42  V  on  0408*5 
collector.  Beam  should  now  be  in  the  center 
of  the  screen.  Check  operation  of  horizontal 
position  control  —  should  move  the  beam 
from  right  center  to  off-screen  left. 
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Set  mode  to  AUTO,  timebase  to  100 
ms/div,  and  center  the  trace.  Note  direction 
of  the  sweep;  if  it's  backwards,  reverse  the 
connections  lo  the  CRT  horizontal  plates. 
Set  timebase  to  1  ms/div.  Adjust  R422  for  a 
horizontal  trace  fully  across  CRT,  This 
completes  initial  setup  of  the  sweep  board. 
Turn  the  scope  off. 

Vertical  Board  Setup 

Next  to  be  adjusted  is  the  vertical 
deflection  amplifier.  Insert  Q303,  4r  5j  jt  g 
and  9  into  their  respective  sockets  En  the 
vertical  amp.  Set  scope  controls:  vertical 
position,  midrange;  vertical  Input,  GND; 
vertical  attenuator,  1  V/div;  timebase,  5 
ms/div;  trigger t  INT*  Turn  the  scope  on.  Set 
R320  on  the  vertical  amp  board  to  give  42  V 
on  Q309's  collector.  Set  R318  for  42  V  on 
Q305's  collector.  Check  that  the  vertical 
position  control  causes  the  trace  to  deflect 
off-screen  up  and  down.  Using  a  flashlight 
cell,  note  that  trace  deflects  up  for  positive 
vertical  input;  if  not,  reverse  vertical  plate 
leads.  Switch  vertical  input  to  ac,  and  apply 
your  .001%  accurate  60  Hz  source  (finger) 
to  the  vertical  input.  Note  wfggly  line  on 
CRT,  This  checks  out  the  basic  operation  of 
the  vertical  amplifier  board. 


CALIBRATION 

Now  what  is  needed  is  a  cheap  and  simple 
semi -square  wave  source,  of  reasonable 
risetime.  If  you  have  a  function  generator 
handy,  fine;  otherwise,  throw  together  a 
simple  one  from  a  555.  Fig.  24(a)  gives  the 
circuit,  with  40  ns  RT,  sufficient  for  our 
purposes.  The  pin  outs  are  correct, 
backwards  as  the  circuit  may  seem.  Connect 
test  oscillator  to  —5  V  source  (scope's  -5  is 
OK).  Connect  test  oscillator's  30  mV  output 
to  vertical  in.  Set  vertical  attenuator  to  10 
m V/div,  trigger  mode  ac  HF,  and  timebase 
to  50  us/div.  Adjust  trigger  level  for  stable 
trace;  then  readjust  timebase  for  1  to  2 
cycles  display.  Disregarding  any  overshoot, 
set  R310  (vertical  board)  to  give 
approximately  3  divisions  deflection. 

There  are  two  trimmers  on  the  vertical 
amp  board.  Initially  set  each  one  to 
minimum  capacity  position.  Then,  observing 
the  rising  and  falling  edges  of  the  waveform, 
adjust  each  trimmer  equally  to  achieve  the 
best  looking  edges  with  minimal  overshoot 
and  ringing.  Slightly  rock  each  trimmer 
individually  for  final  tweaking. 

Remove  the  generator,  and  modify  it  for 
1  kHz,  by  increasing  the  560  Ohm  resistor  to 
56k,  Set  the  generator's  pot  for  minimum 
output,  and  reconnect  to  your  scope,  using 
the  wiper  for  vertical  input. 

Reapply  power,  and  set  the  scope  for  dc 
coupling,  ac  LFP  5  ms/div.  Adjust  the  level 
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Fig,  25.  (a)  Timebase  calibration,  (b)  Astigmatism  set 

control,  if  necessary,  for  a  stable 
presentation  of  several  cycles.  Carefully  set 
the  astigmatism  pot  R601,  and  focus  control 
for  best  focus  in  the  areas  indicated  in  Fig. 
25(b).  You  will  need  to  alternately  adjust 
each  control  several  times  for  best  focus. 

Vertical  Attenuator  Compensation 

Now     for     vertical      attenuator 

compensation.  Youll  need  the  little 
network,  Fig.  24(b).  Follow  the  procedure 
of  the  calibration  chart  carefully.  Always  set 
the  generator  for  3  to  4  divisions  display 
during  this  procedure. 

Following  the  compensation  procedure, 
you'll  need  to  fine-adjust  the  vertical  gain 
pot;  use  a  fresh  D  cell  as  vertical  input, 
negative  grounded.  Set  the  scope  for  .5 
V/div  and,  with  input  grounded,  set  vertical 
position  for  a  trace  on  lowest  line  of 
graticule.  Switch  to  dc  coupling,  and  adjust 
R3T0  for  very  slightly  over  3  divisions 
deflection.  All  other  ranges  are  now 
calibrated. 

Only  one  thing  left  to  calibrate  -  the 
timebase,  A  reasonable  job  may  be  done 
with  your  calibrated  finger,  by  setting  the 
oscilloscope   for  2  ms/div,  in  AUTO  mode. 


Vertical  Attenuator  Calibration  Procedure 

Vertical 

Generator 

Adjust 

Result 

Attenuator 

Output 

(Set  for  best  square  wave) 

(V/div) 

.01 

network 

C1 

Adjusts  network  to  vertical 
amplifier  input  capacity. 

.02 

direct 

C714 

Adjusts  x2  attenuator. 

.05 

direct 

C711 

Adjusts  x5  attenuator. 

,02 

network 

C713 

Adjusts  x2  input  capacity. 

.05 

network 

C710 

Adjusts  x5  input  capacity. 

0.1 

direct 

C708 

Adjusts  xlO attenuator. 

1. 

direct 

C705 

Adjusts  xlOO  attenuator. 

10 

direct 

C703 

Adjusts  x1000  attenuator. 

0.1 

network 

C707 

Adjusts  xlO  input  capacity* 

1 

network 

C704 

Adjusts  x1Q0  input  capacity. 

10 

network 

C702 

Adjusts  xlOOO  input  capacity. 
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Applying  your  finger  to  the  vertical  input 
will  give  about  1  cycle  of  60  Hz,  usually 
with  irvsync  pulse- type  garbage  riding  along 
(fluorescent  or  dimmer  transients).  With  the 
horizontal  position  control,  set  one  of  these 
spikes  on  the  leftmost  line  of  the  graticule. 
Then  set  R418  to  place  the  next 
identically-placed  spike  slightly  less  than  8J4 
divisions  from  the  first  as  shown  in  Fig. 
25(a)  -  8.33  divisions  to  be  exact. 

To  be  a  bit  more  exact  in  timebase 
calibration,  use  that  handy  signal  generator 
in  the  living  room.  Simply  place  the  vertical 
probe  near  the  TV.  By  locking  on  field  rate, 
60  Hz,  you  have  accurate  16.6  ms  markers, 
the  vertical  sync  pulses;  and  using  ac  HF 
coupling,  you  can  lock  onto  15,750  Hz 
(horizontal  sync),  to  check  the  timebase 
with  63.5  us  markers.  To  check  the  highest 
sweep  speed,  locate  the  3.58  MHz  oscillator 
(if  the  XYL  will  let  you  dig  into  the  set), 
and  drape  the  probe  near  it.  On  1  us/div, 
you  should  have  Vh  complete  cycles  per 
division.  Since  part  of  the  timing  capacitor  is 
cable  capacity,  an  unknown,  wait  until 
everything  works,  and  is  neatly  cabled, 
before  making  any  value  changes  to  tweak 
the  5,  2  and  1  us/div  ranges  in.  Normal 
tabling  length  (6"  or  so)  will  affect  it  10  — 
20%, 

Congratulations!  You  now  have  an 
indecent  oscilloscope!  Of  course  it's 
indecent  -  you  haven't  dressed  it  up  yet! 

Professional  Touches 

Some     thoughts    on    making    a    really 
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Fig.  26.  (a)  Power  supply  -  charger.  7812  must  be  well  heal  srnked.  Set 
output  for  14  J  to  15  V  for  optimum  battery  cycle  life.  15.6  V  will 
materially  shorten  life  of  Gates  cells,  (b)  Charge  networks. 


professional  front  panel  ...  remember  that 
template  of  the  Front  panel?  Now's  when 
it'll  prove  invaluable.  Make  a  few  copies  of  it 
with  carbon  paper  and  use  one  of  these  to 
pencil  in  the  nomenclature  in  approximate 
position.  Then  make  a  very  careful, 
squared-off  version  for  a  lettering  guide. 

You  now  have  two  choices;  Either  do  the 
finished  lettering,  actual  size,  on  a  piece  of 
lightly  frosted  mylar,  and  use  by 
sandwiching  it  between  clear  or  colored  .020 
acetate  or  polycarbonate  and  white  paper,  or 
make  a  double  size  version,  get  an  actual  size 
negative,  and  contact  print  one  on  standard 
black  and  white  photographic  paper*  Then 
sandwich  this  photo  between  the  front  panel 
and  acetate.  The  latter  method  will  generally 
give  a  more  finished  appearance.  Note  that 
ptexigias  is  unsuitable  as  a  cover  material,  as 
it  will  crack  under  the  uneven  strain  of 
pulling  down  mounting  nuts,  where 
polycarbonate  and  acetate  simply  give  a 
little. 

The  Charger  and  Ac  Power  Supply 

Another  needed  item  is  an  ac  power 
supply  -  charger  for  your  scope.  Fig,  26  is  a 
power  supply  that  will  support  the  scope 
indefinitely,  or  fully  charge  the  Gates 
batteries  in  about  5  hours,  meads  overnight. 
Use  the  appropriate  network  and  set  the 
regulator  correctly  for  the  type  of  batteries 
you  have. 

Note  the  use  of  a  non-shortabtc  polarized 
charging  plug,  and  the  diode  D601  to 
prevent  backfeed  shorts.  This  diode  has 
proven  very  handy  at  times;  if  you  forget  the 
charger,  simply  use  a  150  W  lamp  {Gates 
cells)  or  a  40  W  lamp  (2A-H  nicads)  for  a 
charger. 

Cleaning  It  Up 

With  everything  working,  it's  now  time  to 
nitpick  a  bit.  Check  to  see  if  inverter  garbage 
is  getting  into  anything;  it'll  probably  show 
up  as  small  pulses  on  the  trace,  or  erratic 
sync  problems.  Suspect  grounding  or  lead 
dress  problems  first.  Check  by  strapping  a 
suspected  ground  to  different  points,  and 
moving  leads  and  cables  around. 

When  you're  satisfied  with  your  scope's 
performance,  tiewrap  the  cables  neatly. 
Remember,  you  may  need  to  touch  up  the 
5,  2  and  1  us/div  sweep  speeds.  Put  the  cover 
on,  charge  the  batteries  fully  and  enjoy. 

Accessories 

First  thing  you'll  want  is  a  good  I  Ox 
probe,  easily  carved  out  of  a  gutless 
ballpoint  pen.  File  a  small  nail  into  a  probe, 
solder  a  paralleled  9.1  meg,  and  2-20  pF 
trimmer  to  the  nail  head,  and  add  some  RG 
1  74  U.  Adjust  using  a  square  wave. 
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Another  extra  is  an  illuminated  graticule 
—  all  that  needs  to  be  done  is  mount  a 
couple  of  miniature  lamps  on  the  plexiglas 
graticule  edge.  The  scribed  lin$s  will  glow 
brightly.  A  push-for-illumination  switch  will 
conserve  the  batteries. 

Also,  a  handle  should  be  added  to  your 
case  for  carrying  ease,  A  swivel  type, 
mounted  somewhat  forward  of  center,  will 
double  as  a  tilt  stand. 

Hindsight 

Typical  of  such  a  project,  looking  back 
always  finds  things  that  can  be  improved.  A 
few  things  you  might  consider  for  your 
scope: 

1 )  A  xlO  expand  for  the  timebasc.  This  is 
relatively  easy  to  implement:  Change  R429 
to  1.2  meg,  and  make  R422 
switch-selectable  10k  and  100k  pots. 
Effective  top  sw^ep  speed  will  then  be  100 
us/div.  By  the  way,  the  555  gets  downright 
ornery  if  you  try  to  push  it  that  far,  so  don't 
expect  it  to  go  much  past  .5  us/div  , . .  use 
the  expanded-sweep  method  instead. 

2)  A  simple  but  handy  addition  is 
switching  of  the  auto  mode  coupling 
capacitor  (C606)  to  keep  the  trace  bright  at 
high  sweep  speeds  with  no  input.  Use  t  uF, 
0,1  uF,  and  ,01  uF,  the  latter  value  to  be 
used  with  the  high  sweep  speeds. 


3)  A  somewhat  better  regulation  scheme 
for  the  HVPS,  involving  direct  tapoff  of  the 
negative  high  voltage,  instead  of  at  the  first 
multiplier.  This  was  used  in  an  earlier 
supply,  and  is  capable  of  much  better 
regulation,  but  is  more  expensive,  due  to  the 
greater  number  of  zeners  required, 

4)  Dual  trace  capability:  The  vertical 
amplifier  is  designed  to  accept  this  inclusion 
with  minimal  changes.  Make  another  vertical 
preamp,  up  to  Q302  and  Q306.  Then  use  an 
astable  multivibrator  to  drive  FET  or  4016 
CMOS  switches  placed  in  series  with  Q302 
and  Q306  signal  lines,  switching  between 
each  preamp  output.  Also  include  a 
summing  point  for  all  the  blanking  signals, 
and  trigger  pickoff  for  alternate  trace 
generation. 

5)  A  protective  cover,  if  you  intend  to 
use  the  scope  in  the  field.  Such  a  cover,  of 
vinyl  or  cloth,  can  probably  be  made  by  the 
YL  or  XYL  (for  the  price  of  a  little  flattery). 

A  Wee  History 

Begun  from  scattered  ideas  in  May  74, 
and  completed  in  September,  the  scope  has 
since  been  in  constant  use  and  has  proven  to 
be  extremely  useful,  stable  and  rugged.  It 
has  been  used  in  5°  weather,  kicked,  rained 
upon,  and  worst  of  all,  subjected  to  travel  in 
my  Jeep.  It's  a  hardy  little  devil!  ■ 


It's  been  used  in  5° 
weather,  kicked,  rained 
upon,  and  worst  of  all, 
subjected  to  travel  in  my 
Jeep,  it's  a  hardy  little 
devil! 


ATTENTION  METRUM  II 


OWNERS 


vATvcvARD  has  a  high  quality 
synthesizer  made  for  your  rig. 
You  get  2,000  thumbwheel 
selected  channels  from  140.000 
to  149.995  MHz  in  5  kHz  steps 
at  .0005%  accuracy  over  the 
temperature  range  of  -10  to  +60 
C  and  your  cost  is  only  $159.95* 
With  the  Metrum,  one  Vanguard 
synthesizer  covers  both  transmit 
and  receive  frequencies. 

For  complete  details  and  photo 
see  our  half-page  ad  in  this  maga- 
zine. 

VAJVGUARD  LABS 

196*23  Jamaica  Ave..  Mollis.  New  Ynrk    1 1423 


MILITARY  SURPLUS 
WANTED 

Space  buys  more  and  pays  more. 
Highest  prices  ever  on  U.S.  Military 
surplus,  especially  on  Collins  equipment 
or  parts.  We  pay  freight.  Call  collect 
HOW  for   our   high    offer.    201    440-8787. 

NEW  ADDRESS 

SPACE  ELECTRONICS  CO. 

div.  of  Military  Electronics  Corp, 
35  Ruta  Court 
S.  Hackensack.  NJ.  07606 


Hale  Electronics  Brings  You  , , 


REPEATER  ID'er      MOOEL  IDC  100 

•  Alt  solid  state  luMy  automatic  repeater  identifier  and  ID 
control  mtd  on  3,J  x  6"  PC  board 

•  Includes  CW  ID  memory,,  interval  timer,  hvy  duty 
xmi  tier-hold  |to4tCr\  tone  generator.  CW  speed  and 
audio  level  control* 

•  Requires  5vdc  &  200  mA,  regulated.  Wired,  tested  end 
programmed  with  your  call  ^** 

$46.50 

Cill/ wntc  far  details  tin  HF-2A  f»itnp  for  2  mlta  (S9.3& 
fell.  $13.95  wired  it  tested),  (Mo.  res.  add  4%  t*!*S  tax) 
Price*  ii pet  US  &  Canada 


Hale  Electronics 

P.  O.  Box  fr&2  —  Cape  Girardeau.  Mo.  63701 
Tel,  3 1 4-334. 0*20 


18"  FACSIMILE 
RECORDERS 

FOR  SALE 

The  leading  manufac- 
turer of  IS"'  FACSIMILE 
WEATHER  CHART 
RECORDERS  is  now 
updating  an  existing  net- 
work to  solid  state  equip 
men i.  This  updating  is 
making  available  a  number 
of  18"  weather  map 
recorders  ideally  suited  for 
anyone  interested  in 
experimenting  with  facsi- 
mile. 

These  recorders,  with 
suitable  receiver  and  FSK 
Converter,  can  be  used  to 
monitor  radio  weather 
chart  broadcasts  as  well  as 
press  wire  photo  trans- 
missions. With  some  modi 
fi  cations  data  from 
weather  satellites  can  also 
be  received. 

These  recorders  axe 
priced  from  550  to  S2GG 
and  are  available  on  a  first 
come  first  served  basis, 

Alden  Electronic  *  Impulse 
Recording  Equipment  Co.  Inc. 

Coil  or  write 
Mr,  Armand  J>.  Bouchard 

Washington  Street, 
Westboro   MA   01581 
617-366-8851 
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Build  This  Digital 
Capacity  Meter 


by 

L  WL  Chladek 

PO  Box  93 

Kenmare 

1745 

Rep.  of  South  Africa 


CRYSTAL 
OSCILLATOR 


One  of  the  common  problems  any  con- 
_  st  rue  tor  faces  is  deter  mining  the  exact 
capacity  of  a  capacitor  from  his  junk  box  or 
for  use  in  af  filters,  etc.  Small  {and  cheap) 
RLC  bridges  arc  not  accurate  enough  and 
if,  for  example,  you  try  to  measure  100 
mixed  values  of  capacitors  from  a  surplus 
pack  —  you  may  well  run  out  of  patience. 
Furthermore,  in  the  age  of  integrated 
circuits  and  frequency  counters,  everybody 
is  getting  lazy.  Well,  here  is  an  instrument 
which  eliminates  all  these  troubles,  presents 
the   value  of  capacity   instantly  in  digital 


DISPLAY 


GATE 


I 


FREQUENCY 
COUNTER 


MONQSTABLE 
MULTIVIBRATOR 


F 


TIMING 
CIRCUIT 


Fig.  f.  Block  diagram. 


form,  is  highly  accurate  and  is  fairly  simple 
lo  construct. 

I  iisi,  some  information  about  the 
C-metcr:  . 

1}  It  measures  capacitors  from  1  pF  to  1 
uF  in  two  ranges  -  9999  pF  and  999,9  nF, 

2)  Display  is  four  digits  in  the  above 
ranges,  with  leading  zero  suppression  and 
overflow  indicator. 

3)  Accuracy  is  better  than  ±  QA%  of  full 
range  ±  1  digit  for  higher  values  of  capaci- 
tance in  both  ranges;  for  lower  values  of 
capacitance  it  is  still  very  good  {i.e.t  it  is 
possible  to  determine  if  the  measured 
capacity  is  1  or  2  pF).  (The  above  accuracy 
is  of  course  in  relation  to  the  standard  used 
for  calibration  of  the  Cmeter  and  applies 
only  for  capacitors  with  a  good  0  -  sec 
text,) 

4}  No  warm-up  period  is  required.  It 
measures  immediately  after  switching  on, 
with  full  accuracy. 

5)  Operation  is  extremely  simple,  with 
only  two  controls:  zero  adjustment  and 
range  switch, 

6)  With  the  exception  of  a  power  supply, 
the  whole  unit  fits  on  two  small  printed 
circuit  boards, 

7)  The  price  of  the  complete  unit  should 
be  around  $50,  depending  on  how  familiar 
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you  are  with  cheap  sources  of  TTL  inte- 
grated  circuits.  (Maybe  most  of  them  are  in 
your  junk  box,) 

The  basic  principle  is  very  simple  and  well 
known;  the  only  difference  is  how  it  has 
been  used.  A  similar  unit  was  described  some 
lime  ago,  but  it  measured  only  higher  values 
of  capacitance,  and  used  different  devices. 

Fig.  1  shows  the  block  diagram  of  the 
Gmeter.  The  heart  of  the  unit  is  the 
monostable  multi-vibrator  (MMV),  which 
produces  gating  pulses.  The  length  of  these 
pulses  is  directly  proportional  to  the  value  of 
capacitor  Cx«  I  had  to  consider  practical 
limits  of  the  MMV  integrated  circuit  used 
(SN74121),  the  crystal  oscillator  and  the 
frequency  counter  described  later.  Using 
only  C\  and  no  Cp,  with  the  highest 
permissible  value  of  the  timing  resistor,  will 
result  in  a  pulse  length  of  about  25  usee  (see 
data  book  for  5N74121),  The  crystal 
oscillator  frequency  must  then  be  40  MHz  in 
order  to  obtain  "1000"  on  the  display.  But, 
due  to  the  long  leads  to  the  terminals  for 
Cx*  hum,  etc,  the  display  was  not  stable  — 
especially  for  values  of  Cx  under  100  pF.  To 
be  on  the  safe  side,  I  decided  to  start  with  a 
value  for  Cp  of  1000  pF.  This  cured  the 
problem.  Bui  with  no  Cx  on  the  terminals 
there  was  "1000"  on  the  display.  Well, 
instead  of  resetting  to  "0000",  I  reset  the 
counter   to   "9000";    then   with   no   Cx    it 


counted  to  "10000",  but  the  first  digit  was 
not  displayed  and  the  resultant  display  was 
"0000".  Similarly,  for  higher  range,  the 
counter  was  reset  to  "9990".  Reset  circuits 
are  then  a  bit  more  complicated  and  the 
overflow  indicator  must  be  a  two  stage 
counter,  but  this  is  not  a  serious  complica- 
tion. 

Capacitance  ratio  between  range  1  and  2 
is  1:100.  To  obtain  a  correct  reading  on 
range  2,  the  frequency  of  40  MHz  (for  range 
1)  must  be  divided  by  100,  resulting  in  a 
frequency  of  400  kHz. 

The  last  part  of  the  C-melcr  is  the  timing 
circuit.  It  generates  trigger  pulses  for  the 
MMV,  strobe  pulses  for  latches  and  reset 
pulses  for  counters,  The  last  ones  are 
distributed  as  described  above  with  the  help 
of  a  few  TTL  gates. 

Flicking  of  the  least  significant  digit  is 
not  suppressed  for  two  reasons:  to  simplify 
construction  and  to  enable  recognition  of 
differences  between,  sayl  17.0  and  17.5  pF. 
In  the  latter  case,  the  display  would  have 
changed  from  17  to  18,  I  used  cheap 
Minitrons  for  display  and  this  determined 
the  frequency  of  the  timing  circuit;  it  must 
be  low  enough  to  read  both  values  com- 
fortably, eg,,  17  and  18.  After  a  few  tests  I 
left  it  at  about  2  Hz.  The  timing  oscillator  is 
then  running  at  20  Hz  and  is  divided  by  10 
with   the   SN7490.   Pulse   "4"    is  used    for 


The  basic  principle  is  very 
simple  and  well  known; 
the  only  difference  is  how 
it  has  been  used  ,  .  . 
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Both  parts  can  be 
tested  separately  before 
final  assembly  of  the 
C-mcter  •  . . 


triggering  the  MMV,  "6"  is  used  as  strobe 
pulse  for  latches,  and  "8"  is  used  for  reset 
pulses.  This  system  works  very  well,  and 
leaves  about  100  ms  between  trigger  and 
strobe-  With  1  uF  and  40k  Ohm,  the 
SN74121  generates  about  25  ms  pulses,  so 
that  it  is  well  within  the  above  100  ms.  Any 
other  combination  of  the  outputs  from  the 
SN7490  is,  of  course,  possible. 

I  decided  (after  some  consideration)  to 
divide  the  instrument  into  two  parts: 

1)  Crystal  oscillator,  MMV,  timing 
circuits  and  gate. 

2)  Frequency  counter  and  display  with 
overflow  indicator. 

This  arrangement  reduces  the  size  of  the 
printed  circuit  boards  which  are  mounted  in 
parallel  and  interconnected  by  means  of  a 
few  wires.  Both  parts  can  be  tested 
separately  before  final  assembly  of  the 
whole  C-meter. 

Frequency  Counter  and  Display  with  Over- 
flow Indicator 

This  unit  is  mounted  on  a  single-sided 
printed  circuit  board  1 10  by  80  mm.  Using  a 
single-sided  printed  circuit  board  for  such  a 
complex  circuit  results  in  a  few  jumpers 
being  necessary.  However!  the  use  of 
double-sided  printed  circuit  board  would  not 
be  fully  justified  -  it  would  be  much  more 
difficult  and  expensive. 

This  unit  is  basically  a  4-stage  frequency 
counter  with  overflow  indicator,  which 
reacts  only  to  every  second  putse  from  the 
last  decimal  counter  as  explained  earlier. 
Decade  counters  used  are  5N7490,  with  the 
exception  of  the  first  one,  which  must 
handle  frequencies  around  40  MHz,  An 
SN74196  is  used  here  instead,  as  it  can 
handle  frequencies   over   50  MHz.   Latches 


SN7475  and  BCD-to-seven-segmcnt  decoders 
SN7447A  arc  used  to  drive  7  segment  incan- 
descent displays  (Minitrons)  of  a  cheap 
foreign  make,  type  301 5- F.  If  any  other 
type  of  7-scgmcnt  display  is  used,  you  must 
check  to  see  if  the  pin  arrangement  is  the 
same.  If  not,  the  printed  circuit  board  must, 
of  course,  be  modified  accordingly.  The 
overflow  indicator  uses  an  SN7473,  one 
surplus  plastic  switching  transistor  and  an 
LED  (TIL209  or  similar). 

I  used  IC  sockets  for  the  Minitrons  only 
(MO LEX  type);  all  the  other  integrated 
circuits  arc  soldered  directly  into  the  printed 
circuit  board,  With  surplus  integrated 
circuits  this  is  a  bit  risky  —  the  decision  is 
yours. 

There  are  four  resets  for  the  counters,  as 
well  as  one  for  the  overflow  indicator  and 
strobe  for  the  latches.  Two  wires  arc  for 
switching  the  decimal  point  of  the  second 
Mi  nitron  for  the  higher  range. 

Oscillator,  Gate,  MMV  and  Timing  Circuits 

I  tried  a  few  types  of  harmonic  oscillators 
and  the  most  successful  is  shown  in  Fig,  3.  It 

is  reasonably  stable  and  the  output  voltage  is 
high  enough  to  drive  a  buffer  stage,  which 
drives  high  speed  gate  IC14A  (SN74HOO). 
Crystal  X  is  a  harmonic  type  {3rd  or  5th 
harmonic)  and  any  frequency  between  35 
and  45  MHz  is  suitable.  Coil  LI  has  10  turns 
of  28  SWG  enameled  wire  on  a  5  mm 
diameter  with  a  tuning  slug.  Capacitor  Co 
tunes  with  L1  to  the  harmonic  frequency  of 
the  crystal  X.  The  coupling  coil  is  2  turns  of 
insulated  wire  (24  SWG)  over  the  "cold"  end 
of  LI. 

The  buffer  stage  03  must  safely  drive  the 
buffer  gate  IC14A,  The  easiest  way  to  check 
if  1C14A  is  driven  enough  is  to  measure  the 
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Fig.  2.  Note:  Cut  off  pin  4  of  iCs  2  and  3  (SN7490). 
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rf  voltage  with  an  rf  diode  voltmeter  at  pin 
11  of  IC14.  If  the  rf  voltage  is  low  or 
unstable,  I  recommend  that  you  change  the 
value  of  the  base  resistor  of  transistor  Q3  or 
the  transistor  itself*  Unstable  or  low  rf 
voltages  (e.g.,  under  2  V)  will  result  in 
unstable  or  no  display  of  the  measured  value 
of  capacity.  So  get  it  to  work  one  hundred 
percent.  This  is  probably  the  only  difficult 
part  of  the  whole  instrument. 

The  rf  output  from  1C14A  is  fed  into 
another  gate  IC  (14B)  and  divided  by  100 
(IC15  and  ICI6).  Range  switch  SIB  blocks 
IC16  for  range  1  via  IC20E,  so  that  at  the 
output  (pin  11)  of  IC16  there  is  logical  l'1'\ 
At  the  output  of  ICT4C  (pin  3)  is  a  40  MH/ 
signal.  If  the  range  switch  S1B  is  in  position 
2,  gate  IC14B  is  blocked,  the  output  (pin  8) 
is  logical  "V'p  IC15  and  IC16  divide  the  40 
MHz  by  100,  and  the  400  kH^  output  (pin 
1 1  of  IC16)  goes  via  IC14C  to  pin  4  of  the 
gate  IC14D. 

One  half  of  IC17  (dual  Schmitt  trigger) 
works  as  an  oscillator;  a  47  uF  10  V  solid 
tantalum  capacitor  and  a  470  Ohm  resistor 
make  up  the  timing  circuit  for  approxi- 
mately 20  Hz,  This  frequency  is  fed  into 
IC18  (an  SN7490  decade  counter).  The  B, 
C  and  D  outputs  of  IC18  are  used  to 
produce  trigger,  strobe  and  reset  pulses. 
Trigger  pulse  "4"  from  pin  8  of  IC18  is 
reshaped  in  the  second  half  of  IC17  and  fed 
into  IC21  (the  SN74I21  MMV),  which 
produces  a  pulse  with  length  directly  propor- 
tional to  the  value  of  capacitor  Cx  t+Cp)* 
This  pulse  (at  pin  6  of  IC21)  is  used  to 
enable  gate  IC14D.  The  output  from  IC14D 
(pin  6)  goes  to  the  counter  input. 

Strobe  impulse  M6"  is  formed  by  the  B 


Two  versions  of  the  C-meten 

and  C  outputs  from  IC18  (the  decade 
counter)  in  the  gate  IC19B  (SN7400).  The 
output  is  a  negative  impulse  and,  as  the 
SN7475  latches  require  positive  pulses,  it  is 
inverted  in  one  of  the  hex  inverters  (IC20B) 
of  SN7404, 

Reset  1  and  4  pulses  are  common  for 
both  ranges.  The  D  output  from  IC18  goes 
via  IC19A  to  Reset  1  (negative  pulse).  Reset 
2  must  be  a  positive  pulse  —  thus,  Reset  1  is 
inverted  in  IC20A. 

For  range  1,  the  Reset  3  pulse  must  be 
positive.  With  SIB  in  position  1,  jpte  IC19C 
is  open  but  the  output  pulse  is  negative  —  it 
is  therefore  inverted  in  1C20C  The  Reset  2 
output  is  logical  "0",  as  IC19D  is  blocked. 
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Get  the  buffer  stage  to 
work  one  hundred  percent 
—  this  is  probably  the  only 
difficult  part  of  the  whole 
instrument . . ■ 
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Fig.  3. 
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Inside  view  of  the  C-meter  in  the  plastic  box. 
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For  range  2,  the  Reset  2  pulse  must  be 
positive.  Switch  SI  B  is  in  position  2  and  gate 
IC19D  is  opent  white  IC19C  is  blocked  and 

the  Reset  3  output  is  logical  "O1*. 

Power  Supply 

The  last  part  of  the  C-meter  is  the  power 
supply.  Ii  is  very  simple,  thanks  to  IC22 
(MC7805CP).  This  integrated  circuit  has 
built-in  overcurrent  and  thermal  protection 
and  is  a  very  good  buy  for  the  money.  The 
output  voltage  should  be  very  close  to  +5  V 
(according  to  the  specifications  ±  0.2  V,  but 
I  have  not  Found  any  worse  than  ±0.1  V).  It 
is  rated  Tor  750  mA  minimum  (short  circuit 
current  limit)  and  this  value  just  suits  our 
requirement  (about  700  mA  with  display 
M8888").  The  typical  input-output  voltage 
differential  of  the  MC7805CP  is  2  V,  but  to 
be  on  the  safe  side  I  used  8  V  ac.  With  a 
large  smoothing  capacitor  the  input  voltage 
is  over  9  V  dc.  Do  not  try  to  go  under  this 
value  (at  nominal  mains  voltage);  otherwise, 
when  the  mains  voltage  drops,  you  are  in 
trouble. 

A  small  capacitor  across  the  output 
improves  transient  response.  The  connection 
between  the  5000  uF  and  the  input  of  IC22 


inside  view  of  the  C-meter  in  the  metal  case. 

should  be  as  short  as  possible.  Use  heavy 

wires  they  eliminate  voltage  drops  and 
improve  stability. 

To  suppress  spikes  from  TTL  integrated 
circuits,  it  is  essential  to  connect  a  few 
capacitors  of  0.1  uF  and  50  or  100  uF 
tantalum  at  intervals  on  both  printed  circuit 
boards.  The  0.1  uF  capacitors  are  Siemens, 
type  B32540-A3104-J  metalized  polyester, 
Their  advantage  is  very  low  inductance,  but 
even  the  ceramic  disc  capacitors  will  do  the 
job.  Be  careful  about  the  polarity  of  tan- 
talum clectrolyltcs;  I  was  not  —  fortunately 
the  MC78Q5CP  has  good  protection. 

By  the  way  -  the  IC22  regulator  needs  a 
heat  sink  to  dissipate  about  3  W.  A  small 
piece  (100  x  100  mm)  of  2  mm  (approxi- 
mately 14  gauge)  aluminum  is  more  than 
adequate;  if  a  metal  box  is  used,  just  mount 
the  regulator  on  the  rear  side  of  the  box. 

Construction 

Mechanical  construction  is  probably  the 
weakest  point  of  most  of  the  amateur 
equipment.  Not  everybody  has  a  well- 
equipped  mechanical  workshop.  I  built  two 
C-meters,  each  one  of  different  construction. 
I  hope  that  will  give  you  enough  inspiration. 
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Fig.  4.  Note;  MC7805CP  mounted  on  a  heat  sink. 
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Fig4  5,  Construction  details. 
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The  first  prototype  was  built  into  a  home- 
made cabinet;  the  basic  dimensions  and  the 
general  idea  arc  shown  in  Fig.  5  and  the 
photographs. 

U-shaped  parts  a  and  d  can  be  bent  in  a 
big  vise.  The  other  parts  are  very  simple. 
Aluminum  (2  mm,  14  gauge)  can  be  used  for 
all  parts  of  the  cabinet.  Start  with  parts  a,  bf 
c  and  d,  and  then  measure  the  inside 
dimensions  and  cut  front  and  back  panels  e 
and  f  accordingly,  (In  my  case  I  used  steel, 

and  parts  b  and  c  are  spot- welded  to  pari  d,) 
The  front  and  back  panels  are  held  94 
mm  (inside  dimension)  apart  by  means  of 
four  4  BA  screws  102  mm  long.  This 
sub-assembly  is  then  inserted  between  the 
two  U-shaped  parts  a  and  d.  Parts  b  and  c 
prevent  the  front  and  back  panels  from 
moving,  and  hold  parts  a  and  d  together. 

After  drilling  all  necessary  holes  into  the 
front  and  back  panels,  clean  the  front  panel 
and  mark  all  holes  with  a  pencil  on  a  piece 
of  thick  white  paper  which  does  not  change 
its  dimensions  with  moisture.  A  white  plastic 
sheet  would  be  even  more  suitable.  Cut  off 
all  the  marked  holes  with  a  sharp  knife.  Use 
transfer  letters  (Letraset  or  similar)  for 
descriptions  of  the  functions  on  the  panel. 
Then  cut  a  1,5  mm  thick  piece  of  clear 
Perspex  (Plexigtas)  and  drill  all  holes  with 
the  exception  of  the  ones  for  display  LEDs 
and  overrange  LED.  Cut  a  piece  of  red 
Perspex  (3  mm  thick)  which  will  fit  exactly 
into  the  hole  for  the  LED  display  in  the 
front  metal  panel  e. 

Perspex  is  supplied  with  paper  sheets 
glued  on  both  sides.  Do  not  remove  these; 
mark  all  the  holes  and  outside  lines  with  a 
pencil  and  then  make  cuts  with  a  sharp  edge 
along  the  outside  lines,  about  0.2  mm  deep. 
I  used  the  sharp  edge  of  a  small  chisel  (along 
a  steel  ruler)  with  success.  Do  only  one  cut 
at  a  time.  Break  both  ends  of  the  cut  slightly 
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The  future  accuracy  of  the 
instrument  depends  on  the 
accuracy  of  this 
5000-10,000  pF  capacitor, 
so  have  a  good  look 
around  for  it .  . . 


with  your  fingers.  Lay  the  Perspex  over  the 
edge  of  the  bench  and  break  carefully.  I 
recommend  that  you  try  this  procedure  a 
few  times  on  Perspex  off-cuts.  The  operation 
is  not  difficult  but  does  require  a  bit  of 
practice. 

Drilling  of  holes  in  Perspex  is  also  a  Mule 
difficult  The  best  method  is  to  use  a  drill 
press  with  a  maximum  of  500  rpm.  A  bit  of 
practice  on  a  piece  of  off-cut  is  not  a  waste 
of  time.  Only  after  drilling  all  holes,  cutting 
the  right  dimensions  and  smoothing  the  edge 
with  sandpaper  should  you  remove  both 
paper  covers  and  wash  the  Perspex  with  soap 
and  water.  A  front  panel  made  this  way 
looks  professional  and  is  realty  worth  the 
effort. 

The  printed  circuit  board  with  LEDs  is 
fitted  parallel  to  the  front  panel  by  means  of 
four  screws  with  countersink  heads,  so  that 
they  are  covered  with  the  paper  and  not 
visible. 

Both  terminals  for  Cx  must  be  made 
from  a  good  insulator  or  fitted  on  a  piece  of 
Teflon  (PTFE).  Perspex  tends  to  absorb 
moisture  from  air  —  a  bad  insulator  will 
cause  erratic  readings. 

The  transformer,  IC22  and  the  5000  uF 
electrolytic  capacitor  are  fitted  onto  the  rear 
panel.  Use  a  small  transformer  (or  increase 
the  depth  of  the  box),  so  that  it  does  not 
interfere  with  the  printed  circuit  boards. 

For  my  second  construction  of  the  instru- 
ment I  used  a  ready-to-use  plastic  cabinet 
with  a  metal  front  panel.  This  is  the  lazy 
man's  construction  and  it  is,  of  course,  less 
mechanically  difficult.  Due  to  the  bigger  size 
of  the  box,  it  does  not  need  the  cooling 
holes  that  proved  to  be  necessary  in  the 
previous  construction.  The  construction  of 


Fig.  6.  Counter  and  display  PC  board  (full  size).  Copper  in  white. 


the  front  panel  is  the  same  as  in  the  previous 
case  and  I  hope  that  the  photos  arc  self- 
explanatory. 

Fibreglass  printed  circuit  boards  should 
be  well  washed  with  soap  and  water  after 
etching,  rinsed,  dried  and  polished  with  steel 
wool  Then  spray  both  boards  with  soldering 
varnish  and  let  them  dry  in  the  oven.  I  am 
sure  that  your  wife  will  be  very  pleased  with 
the  pleasant  smell  of  the  varnish  in  the 
kitchen.  Anyway,  this  protection  is  very 
important;  otherwise,  after  a  few  years  you 
might  be  surprised  to  find  that  your  Gmeter 
does  not  work.  Only  after  this  procedure  can 
you  start  drilling  the  holes  into  the  printed 
circuit  boards.  Holes  0.8  mm  in  diameter  are 
adequate  for  all  components  and  wires, 
except  the  five  thick  interconnecting  wires 
for  the  ground  and  +5  V, 

Soldering  should  be  done  with  a  small 
soldering  iron  -  preferably  temperature  con- 
trolled. Start  with  the  jumpers;  a  few  long 
ones  should  be  insulated  wire,  while  ihc 
others  can  be  bare  wire  0.6  to  0,8  mm  in 
diameter.  Then  solder  the  components  and 
integrated  circuits.  Be  sure  that  all  integrated 
circuits  are  positioned  the  right  way.  Do  not 
forget  to  cut  off  pin  4  of  ICs  2  and  3 
(SN7490),  before  soldering  them  onto  the 
printed  circuit  board. 

You  can  test  each  printed  circuit  board 
separately.  Use  your  laboratory  5  V  power 
supply  or  the  one  for  the  C- meter.  The 
current  consumption  of  the  frequency 
counter  part  with  display  is  approximately 
500  mA;  of  the  second  part,  around  200 
mA, 

To  test  the  counter  subunit,  Resets  2,  3 
and  4  must  be  grounded,  and  Reset  1  must 
be  connected  to  +5  V.  Then  connect  a 
square  wave  generator  to  the  counter  input. 
A  circuit  of  the  timing  oscillator  IC17 
(SN7413)  can  be  used  (use  pin  6  as  output). 
The  display  will  start  counting  at  a  random 
number  and  will  continue  to  over  9999  and 
0000  again. 

The  second  part  of  the  Gmeter  can  be 
checked  with  a  frequency  counter  (output 
from  IC14D  pin  6).  You  must,  of  course, 
simulate  the  function  of  the  range  switch 
SI  B.  Output  frequencies  (at  pin  3  of  IC14C) 
must  be  exactly  at  the  ratio  of  1:1 00*  The 
latch  and  reset  pulses  can  be  checked  with 
an  oscilloscope  or,  preferably,  with  a  logic 
probe.  The  sequence  and  dependency  of  the 
output  pulses  on  the  position  of  SIB  was 
described  above. 

Alignment 

If  both  parts  of  the  instrument  work 
satisfactorily,  solder  the  two  printed  circuit 
boards  together.  Five  thick  wires  should  be 
soldered  onto  the  counter  board;  to  make 
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Fig.  7.  Component  layout,  counter  and  display  PC  board. 


this  operation  easier,  use  differently  colored 

insulation  on  the  interconnecting  wires.  The 
same  applies  to  the  range  switch  wiring. 

Check  the  output  voltage  of  the  power 
supply.  If  possible,  load  it  with  a  6.8  Ohm 
resistor  to  check  if  the  output  voltage  is 
stable.  This  checking  is  important,  as  any 
voltage  over  5.25  V  can  damage  some 
integrated  circuits.  Then  check  the  current 
consumption  of  the  whole  unit.  It  should  be 
under  0.75  A.  if  everything  is  OK,  you  can 
start  with  alignment. 

Set  "Zero  Adj"  (ZA)  and  "Zero  Preadj" 
(ZP)  to  the  center  positions.  Solder  a  few  (2 
or  3)  capacitors,  which  are  stable  with 
temperature,  across  the  Cx  terminals  (inside 
the  cabinet).  I  used  plastic  molded  silver 
mica  and  polystyrene  without  serious 
problems.  In  parallel,  solder  a  small  mica 
trimming  capacitor  (20  to  50  pF).  The  total 
value  of  all  of  them  should  be  about  980  pF. 
They  form  capacitor  Cp- 

The  difficult  problem  here  is  to  get  hold 
of  a  very  accurate  capacitor  whose  value  is 
between  5000  and  10,000  pF,  The  future 
accuracy  of  the  instrument  depends  upon 
the  accuracy  of  this  capacitor.  So  have  a 
good  took  around  for  it.  Note  that  either 
input  terminal  is  grounded.  Of  course,  the 
one  marked  *****  is  not  very  sensitive  to  hum, 
etc. 

With  no  capacitor  Cx  you  should  be  able 
to  adjust  the  instrument  to  show  zero  on  the 
display,  wiih  the  values  of  resistors  12k*  and 
22k*  next  to  ZA  and  ZP.  But  if  you  used  a 
crystal  of  a  frequency  lower  than  40  MHz, 
these  resistors  will  be  slightly  higher  in  value 


(say  33  and  10k)  and  vice  versa.  By  the  way 
—  they  must  again  (like  ZA,  ZP  and  Cp) 
have  a  very  low  temperature  coefficient.  It  is 
best  to  start  with  ordinary  resistors  and 
replace  them,  after  finding  the  right  values, 
with  high  stability  ones. 

Anyway,  adjust  zero  with  ZP,  and  then 
connect  the  precise  capacitor  C%.  If  it  reads 
low,  adjust  capacitor  Cf  to  the  lower  value. 


Take  advantage  of  this 
instrument  —  it  measures 
with  practically  full 
accuracy  within  a  second 
of  being  switched  on  , .  * 


Fig.   8,  Oscillator,  gate  and  timing  circuits  PC  board  (fail  size).  Copper  in 
white, 
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Ffg4  9,  Component  layout,  oscillator,  gate  and  timing  circuits  PC  board 

Remove  Cx  and  adjust  zero  with  ZP 
(changing  12k*  and  22k*  if  necessary)*  Try 
it  again  with  Cx  and  adjust  Cp.  Remove  Cx 
and  adjust  the  zero  with  ZP.  {Basically, 
when  the  display  shows  a  low  value,  you 
must  lower  the  value  of  Cp  —  and  vice 
versa.)  Continue  in  this  way  until  the  display 
shows  zero  without  Cx  and  the  right  value 
with  Cx-  During  this  procedure  ZA  is 
adjusted  to  the  middle  position.  And  that's 
it.  Now  you  can  lake,  say,  twenty  mica  or 
polystyrene  capacitors  200  to  500  pF( 
measure  each  one  of  them,  mark  the  value 
and  add  them  one  after  another  in  parallel 
on  the  terminals  of  Cx-  The  difference  in 
total  readings  should  at  any  point  be  not 
more  than  ±  2  digits.  If  more,  then  the 
insulation  between  terminals  10  and  11  of 
IC21  (MMV)  or  between  terminals  Cx  is  bad 
and  must  be  improved. 


This  procedure,  of  adding  measured 
capacitors  in  parallel,  demonstrated  the 
excellent  linearity  of  the  SN74121  MMV, 
Originally,  when  I  started  the  construction  of 
this  instrument,  I  did  not  expect  such  good 
results.  It  is  really  amazing  how  these  small 
plastic  14-  and  16-legged  spiders  perform. 

The  higher  range  2  does  not  need  any 
alignment,  as  it  is  automatically  OK  when 
the  lower  range  1  is  adjusted. 

Conclusion 

Inside  the  cabinet,  the  integrated  circuits, 
display,  IC22,  etc.,  dissipate  over  5  W. 
Certain  crystals  tend  to  be  unstable  at  the 
high  temperature  which  can  develop  when 

the  instrument  is  switched  on  for  a  long 
period  of  time.  In  this  case,  I  recommend 
that  you  drill  a  lot  of  small  holes  in  the  top 
and  bottom  of  the  cabinet  in  order  to  allow 
air  to  circulate  along  the  printed  circuit 
boards. 

Take  advantage  of  this  instrument  —  it 

measures  with  practically  full  accuracy 
within  a  second  of  being  switched  on.  just 
adjust  the  zero  by  means  of  ZA  (with  range 
switch  in  position  "pF,"  even  when 
measuring  in  the  nF  range)  and  connect  the 
capacitor  across  the  terminals  Cx-  If  you 
measure  a  tot  of  capacitors,  check  the  zero 
from  time  to  time,  as  it  drifts  slightly  with 
temperature. 

The  overrangc  flickers  when  you  exceed 
the  range.  This  is  much  better  than  a  steady 
signal. 

If  you  arc  measuring  solid  tantalum 
capacitors,  connect  them  with  the  correct 
polarity  at  terminals  Cx*  The  polarizing 
voltage  across  these  terminals  is  about  3  V 
dc.  This  low  voltage  limits  accurate  measure- 
ment to  only  low  voltage  electrolytic  capaci- 
tors. 

If  the  reading  is  not  stable  and  changes  by 
more  than  ±  1  digit,  then  there  is  something 
wrong  with  the  capacitor  and  you  would  do 
best  to  throw  it  away.  ■ 
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The  Computer  QSO  Machine 


by 

B,  D.  Lichtenwalner  W1HAB 
29  Michael  Road 
Stamford  CT  06903 


If  you  have  ever  operated  RTTY  for 
extended  periods,  I  expect  you  have  tired 
of  repeated  typing  of  your  call  in  RTTY, 
then  had  to  send  your  call  in  CW.  You  also 
included  a  time  and  date  print  on  those 
special  RTTY  contacts  that  could  help  you 
toward  WAS  or  DXCC  Were  you  slowed 
down  in  that  contest  when  time  was  a 
required  part  of  the  text?  Here  is  a  small, 
easy  to  build  circuit  that  will  give  you  the 
ability  to  print  the  time  and  date,  and  sign 
your  call  all  at  the  touch  of  a  button. 

During  1972  I  became  very  interested  in 
RTTY  operations.  Shortly  thereafter  my 
interests  expanded  to  autostart  operations.  I 
was  particularly  interested  in  the  automated 
devices  that  were  operational  at  some  of  the 
stations  such  as  WRU  Answer  Back  (Who 
Are  You  —  a  short  message  sent  when  a 
station  is  called  up  with  a  preset  access 
code)  and  Relay  Systems.  There  were  a  Few 
systems  operational  that  printed  the  time 
and  date  of  each  WRU  or  Relay  request. 

As  a  result  of  seeing  what  was  available  I 
started  designing  a  station  control  unit.  First 
came  an  electronic  "stunt  box/1  Then  a 
WRU  using  a  Model  15  TD  and  finally  a 
relay  system  with  a  well  used  FXDR.  That 
time/date  readout  still  held  my  interest  —  to 


be  able  to  know  when  my  station  had 
responded  to  someone's  request  was  a 
desired  goal.  Also  a  time/date  printout 
would  provide  automatic  logging  of  both 
received  and  transmitted  messages. 

The  DDTMG  (Digital  Date  /Time  Message 
Generator)  would  provide  the  following 
functions: 

—A  programmable  message  generator  using 

ROMs 

—A  time  readout 

—A  date  readout,  with  automatic  updating  — 

not  manual 

—A  CW  generator  to  meet  legal  requirements 

for  CW  identification 

The  circuit  design  would  have  to  use 
available  TTL  circuits  and  would  have 
expandable  capabilities  for  tieing  into  a 
complete  system  approach,  using  a  stunt  box 
electronic  equivalent  for  control. 

The  circuit  consists  of  the  following  four 
basic  elements;  an  electronic  clock/calendar, 
a  parallel  to  serial  converter,  a  memory  bank 
made  up  of  read  only  memories  (ROMs), 
and  a  translator/de-multiplexer  to  convert 
the  output  of  the  clock  to  Baudot  code. 

The  digital  clock  is  a  straightforward 
application    of   one    of   the   medium   scale 


ADDRESS       00000        00001        0Q01Q        0001 1        001 00        00101        00110        00111        01000        01001        01010        01011        01100 
BIT  01 23456701 23456701 23456701 23456701 23456701 23456701 23456701 23456701 23456701 23456701 23456701 23456701 234567 
CODING   0000          111    1    1        1                  1    111    111         1    111    111    111    111         1111         1    111        111    1    1    1  1111 

CW   BLANK ■■•■«  * • .         ....         .    •    -    •        BLANK  RESET 

Fig.  i.  CW  message  memory  for  ltDE  WIHAB,"  Sending  "D£  W1HAB"  with  a  blank  address  before  and  after  the  CW  message 
requires  1 3  positions  of  the  32  position  chip.  The  first  bit  could  have  been  loaded  starting  at  any  address  within  the  8223. 
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The  circuit  board  used  for  the  digital  clock  This  portion  of  the  project  alone  is  a  useful 
accessory  to  the  shack.  The  seven  transistors  in  the  upper  right  corner  are  current  amplifiers  for 
the  segment  !ines7  the  five  transistors  on  the  left  and  one  in  the  lowering  right  hand  corner  are 
the  digit  select  drivers,  Molex  pins  were  used  to  make  up  the  socket  for  the  CT700L 


integration  chips  currently  on  the  market 
The  chip  develops  all  the  necessary  informa- 
tion to  indicate  both  time  and  date.  The 
7001  chip  also  has  a  built-in  backup 
oscillator  that  will  allow  the  chip  to  main- 
tain the  proper  time  even  if  ^c  power  is 
interrupted.  A  battery  supply  is  needed  to 
obtain  the  necessary  operating  voltages, 
however-  In  normal  operation  this  chip 
displays  time  for  8  seconds  then  switches  to 
date  for  2  seconds.  Provisions  are  made 
within  the  chip  to  force  display  of  either 
time  or  date  as  requested-  This  is  an  impor- 
tant feature  for  operation  of  the  DDTMG. 

The  clock  uses  internal  circuitry  to  keep 
track  of  the  month.  It  also  keeps  track  of 
how  many  days  will  need  to  be  counted 
before  advancing  the  month  counter. 
February  28  always  advances  to  March  1, 
except  the  designers  of  the  chip  allow 
February  29  to  be  set  manually  into  the 
counter  for  leap  year.  This  is  only  1  day  in  4 
years  when  manual  setting  of  the  clock  will 
be  required. 

The  7001  chip  is  designed  to  drive  either 
4  or  6  seven  segment  LED  readouts.  The 
first  4  LED  readouts  indicate  hours/minutes 
or  months/day.  The  fifth  and  sixth  digits  are 
used  in  time  mode  only  and  indicate 
■'seconds/1  The  "seconds"  digits  are  not 
used  in  the  Baudot  converter.  Information  is 
taken  from  segments  A,  B,  E,  F  and  G  to 
feed  to  the  Baudot  converter.  Signals  indi- 
cate which  digit  is  being  strobed,  and  are 


required  by  the  de-multiplexer, 

The  circuit  shown  has  driver  transistors 
on  the  segment  lines  to  provide  additional 
drive  to  the  LEDs,  In  the  first  version  of  the 
clock  the  LEDs  were  not  bright  enough  to 
suit  me  so  this  slight  addition  was  made. 
This  portion  of  the  project  can  be  built  as  a 
stand-alone  electronic  clock  and  would  be  a 
great  addition  to  most  shacks. 

Parallel  to  Serial  Converter 

The  function  of  this  unit  is  to  take 
parallel  information  from  the  memory  bank 
and  present  it  in  serial  form  to  the  RTTY 
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Fig.  2.  8223  programmer.  Circuit  source;  Signctics  Data  Book,  1974,  pages 
4-11. 
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loop.-  The  basic  timing  pulses  come  from  a 
U12.  This  unii  has  components  selected 
to  operate  at  91  Hz.  U20A  gates  the  pulses 
from  the  genet .itnr  to  a  sei  of  frequency 
dividers  consisting  of  U1,  U2  and  U3.  The 
output  of  U2B  and  U3  are  connected  to  an  8 
line  to  1  line  multiplexer,  U4.  This  approach 
was  used  by  K4FUP  and  W4VWS  in  their 
message  generator  L  This  circuit  will  take 
the  data  presented  to  the  input  pins  and  will 
in  sequence  place  successive  bits  on  the 
output  line  to  be  fed  to  the  RTTY  loop  for 
keying.  The  speed  at  which  data  is  fed  from 
the  multiplexer  is  selected  by  section  one  of 
U9.  For  RTTY  the  output  pulses  are  each  22 
ms.  For  CW  mode  the  two  additional 
dividers  are  inserted  in  the  divider  chain  by 
the  switch  action  of  U9.  The  speed  is 
selected  by  the  control  line  from  the  CW 
control  latch  (U17C  and  D),  Each  CW 
element  will  be  88  ms  long.  If  the  printer  is 
left  in  lower  case  his  speed  will  print  a  rather 
neaMooking  string  of  Os  across  the  page  as 
theCW  ID  is  sent. 

Sections  two,  three  and  four  of  U9  act  as 
data  switches  to  the  multiplexer,  chip  U4. 
Their  function  is  to  force  the  start  bit  of 
each  character  in   RTTY  mode  to  a  space, 


and  to  force  the  stop  bit  to  a  marking 
condition  in  RTTY  mode.  In  CW  mode 
information    bits    0,    6    and    7   from    the 

memory  bus  arc  switched  to  the  multiplexer. 

The  circuit  is  placed  in  run  mode  for 
RTTY  by  actuation  of  RTTY  run  latch 
consisting  of  U17A  and  B.  The  start  signal 
can  be  any  negative-going  pulse  that  reaches 
a  level  below  0.8  volts.  This  can  be  a  switch 
closure  as  shown,  a  transistor  (NPN)  or  a 
signal  from  some  external  TTL  circuit. 

U17C  and  D  are  similar  to  the  RTTY  run 
latch.  Interfaces,  similar  to  the  RTTY  run 
latch,  are  used  for  turn  on.  This  latch  when 

turned  on  will  reset  the  RTTY  latch.  Pro- 
visions are  made  for  resetting  of  this  latch,  as 
well  as  the  RTTY  latch  from  an  external 
signaL  The  CW  latch  being  turned  on  will 
fire  the  single  shot,  U5,  that  will  allow  a 
pre-wired  address  to  be  loaded  into  the 
memory  address  counter.  This  procedure 
will  be  explained  later  in  the  memory 
section. 

The  five  data  bits  that  represent  the 
Baudot  characters  that  are  to  be  sent  to  the 
serializes  U4,  are  run  through  a  five  pole 
double-throw  electronic  switch  consisting  of 


+  12 


EDGE  CONNECTOR  PtNS  ON  PIC  BOARD 


SW2 


Fig.  3.  Digital  clock  with  display.  Note;  Pins  t$  29  6,  7S  8f  13  and  14  from  each  LED  readout  are  connected  in  parallel,  LEDs;  7 
segment,  common  cathode.  SW2  position  functions:  1  —  set  calendar,  day;  2  —  set  calendar,  month;  3—  set  clock,  minute;  4  — 
set  clock,  hour;  5  -  run. 
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ADDRESS 

DECIMAL 

EQUIV. 

S5  S4 

S3 

S2 

S1 

0 

0 

0 

0 

0 

0 

Q 

0 

0 

0 

1 

1 

0 

0 

0 

1 

0 

2 

0 

0 

0 

1 

1 

3 
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0 

1 

0 

0 

4 

0 

0 

1 

0 

1 

S 

0 

0 

1 

1 

0 

D 

0 

0 

1 

1 

1 

7 

0 

1 

0 

0 

0 

8 

0 

1 

0 

0 

1 

9 

0 

1 

0 

1 

0 

10 

0 

1 

0 

1 

1 

11 

0 

1 

1 

0 

0 

12 

0 

1 

1 

0 

1 

13 

0 

1 

1 

1 

0 

14 

0 

1 

1 

1 

1 

15 

t 

0 

0 

0 

0 

16 

1 

0 

0 

0 

1 

17 

1 

0 

0 

1 

0 

18 

1 

0 

0 

1 

1 

19 

1 

0 

1 

0 

0 

20 

1 

0 

1 

0 

t 

21 

1 

0 

1 

1 

0 

22 

1 

0 

1 

1 

1 

23 

1 

1 

0 

0 

0 

24 

1 

1 

0 

0 

1 

25 

1 

1 

0 

1 

0 

26 

1 

1 

0 

1 

1 

27 

1 

1 

1 

0 

0 

28 

1 

1 

1 

0 

1 

29 

1 

1 

1 

1 

0 

30 

1 

1 

1 

1 

1 

31 

1 


Fig.  4.  Addressing  sequence  for  8223 
memories.  0=0  volts;  l=+5  volts. 

UtO  and  U11  A  and  B,  This  switch  is 
controlled  by  U18B,  a  circuit  that  recognizes 

if  data  should  be  coming  from  the  memory 
or  from  the  digital  clock  circuitry.  More  on 
this  later. 

Memory  Bank 

The  memory  bank  consists  of  up  to  8 
read  only  memories  that  can  contain  up  to 
32  RTTY  characters  in  each  memory,  or  a 
CW  message.  The  typical  CW  ID  message 
used  for  RTTY,  consisting  of  DE  and  station 
call,  takes  approximately  one  half  of  a 
memory  chip. 

The  key  to  any  memory  system  is  in 
knowing  where  data  is  located.  This  informa- 
tion retrieval  scheme  is  known  as 
"addressing."  The  "addressing11  scheme  for 
this  circuit  consists  of  two  4  bit  counters  U6 
and  U7.  U6  and  U7A  are  used  to  address  the 
control  lines  on  the  8223  ROMs.  The  partic- 
ular 8223  that  is  to  be  selected  is  enabled  by 
the  output  of  the  proper  line  from  US.  This 
circuit  converts  the  binary  count  of  U7B, 
C  and  D  into  a  one  out  of  eight  activated 
line- 

The  RTTY  message  will  begin  at  address 
00000000,  the  address  that  is  forced  into 
the   counter   at    the   start  of  each    RTTY 


Inside  view  of  K1ZPX  cabinet  The  circuit  board  for  the  clock  is  shown 
edgewise  toward  the  front  of  the  cabinet.  The  main  DDTMG  board  is  shown 
supported  by  a  card  guide  toward  the  back  edge.  The  vertically  mounted 
board  toward  the  rear  is  the  timing  board  for  the  UT-4.  The  sockets  above  the 
DDTMG  ore  for  the  other  UT-4  boards.  Power  supply  for  both  units  is  built 
on  a  small  board  fastened  to  the  back  of  the  unit 

message.  The  CW  message  can  be  loaded  at 

any  convenient  address,  preferably  at  a  high 
address  in  the  scheme.  That  starting  address 
of  the  first  character  of  the  CW  message  is 
"wired'*  to  the  input  lines  of  the  counter. 
For  my  generator  the  CW  message  is  con- 
tained  in  the  last  chip  in  the  memory  bank, 
so  starts  with  address  11100000.  To  place 
this  address  into  the  address  counter  the 
preload  pins  of  U6,  A,  B,  C,  Df  U7A  are 
"wired"  to  ground.  The  preload  pins  for 
U7B,  C  and  D  are  "wired"  to  plus  5  volts 
through  a  1  k  resistor-  When  the  CW  message 
latch  is  turned  on,  U5  fires  and  loads  the 
"wired"  address  into  the  counter,  The  pre- 
load pins  have  been  brought  to  the  edge 
connector  of  the  circuit  board  used  for  this 
project  for  ease  of  wiring  and  to  allow  later 
expansion  of  control  circuitry  to  increase 
the  flexibility  of  this  unit 

The  output  of  the  memory  bank  will  be 
used  3  different  ways.  First,  bits  1,  2,  3,  4 
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LOAD 


Fig,  5t  Parallel  to  serial  converter* 


and  5  will  be  used  to  indicate  the  RTTY 
message  to  be  sent.  Second,  all  bits  will  be 
used  to  encode  the  CW  message;  and  third, 
in  RTTY  mode  when  bit  0  is  coded  as  a  "1", 
the  memory  wilf  be  used  as  a  control 
function  generator.  Also,  if  bits  6  and  7  are 
w1'**s  when  in  the  RTTY  mode,  the  generator 
will  change  to  CW  mode  and  load  the 
"wired"  address  into  the  address  counter 
indicating  the  starting  address  of  the  CW 
message.  When  in  CW  mode  the  recognition 
of  bits  3,  4,  5  and  6  will  indicate  the  end  of 
the  CW  message.  These  end  sequences  are 
recognized  by  U21  and  U15  respectively, 

Translator/De-Multiplexer 

The  function  of  this  circuit  is  to  select 
the  proper  digit  from  the  digital  clock, 
translate  the  seven  segment  code  (only  five 
segments  used  in  the  translator)  for  thai 
digit  into  RTTY  Baudot  code,  place  it  into 
latches  and  switch  it  onto  the  serializer  input 
lines.  Let's  look  at  what  the  circuit  does  to 
accomplish  these  functions.  To  signal  the 
circuitry  that  a  RTTY  character  is  required 
from  the  clock,  bit  0  in  the  memory  is  coded 
as  a  '*V\  U18B  combines  the  plus  on  the  bit 
0  line  and  the  RTTY  latch  being  "on"  and 
forces  the  switch  U10  to  take  its  output 
from  latches  U14  and  U19_The  information 
that  is  resident  in  the  latches  comes  from  the 
transJator   U22.  The   translator  is  available 


from  Kelly  Associates.* 

The  clock  segment  information  is  being 
changed  at  better  than  100  kHz  for  each  of 
the  digits.  To  determine  when  the  proper 
digit  is  available  at  the  output  of  the 
translator,  U22,  we  need  to  look  at  a  bit 
more  of  the  control  circuitry.  Again,  in  the 
mode  of  operation  when  the  clock  informa- 
tion is  to  be  sent,  the  memory  bank  is  being 
used  as  a  control  memory.  As  a  result,  the 
data  from  the  memory  that  is  usually  sent  to 
the  sertali2er  is  "unhooked"  since  UlSBhas 
detected  that  we  want  a  digit  from  the 
clock/calendar.  To  tell  us  which  character  is 
required,  bit  lines  1,  2,  3  and  4  are  used  to 
select  which  clock  character  will  be  gated  to 
the  latches  U14  and  U19.  Let  us  see  how  the 
circuit  operates.  First,  we  decide  that  we 
want  to  "print"  digit  1  from  the  clock.  (This 
is  the  tens  position  of  the  hour  or  month.) 
We  code  bit  0  and  bit  1  in  the  memory  as  a 
"1*\  U20C  will  now  have  pin  13  positive. 
When  clock  digit  1  (from  the  digital  clock) 
goes  positive,  indicating  the  information  on 
the  segment  lines  is  the  data  for  digit  1,  the 
output  of  U20C  goes  negative,  forcing  the 
output  of  U13  positive  and  firing  the  single 
shot,  U30,  This  "opens"  the  gate  on  U14 
and  U19  and  allows  the  data  that  is  on  the 

•Kelly  Associates,  P.O.  Box  2100,  Glenbrook  CT 
06906. 
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output  of  U22  to  be  placed  into  the  latches. 
Once  this  data  is  loaded,  it  is  available  for 
serializing  through  U4.  The  other  digits  are 
selected  in  a  similar  manner  by  gates  U20D 
and  UlSCandD. 

There  are  two  additional  sets  of  circuits 
that  make  the  interface  work  properly.  First, 
let's  see  how  we  select  either  time  or  date. 
Since  digits  1  through  4  can  be  either  time 
or  date,  the  select  circuits  U20C  and  D  and 
U18C  and  D  are  used  for  both  outputs.  The 
real  trick  is  to  force  the  clock  circuit  into 
either  time  or  date  mode  as  required  for 
your  printout  To  do  this  we  use  a  pin  on 
the  clock  chip  called  IN3.  If  this  pin  is 
driven  plus  at  digit  3  time,  the  clock  will 
display  time.  If  driven  plus  at  digit  4  time, 
the  date  will  be  displayed.  If  you  want  to 
display  time,  code  bit  line  6  as  a  u1".  This 
line  being  plus  along  with  clock  digit  3  being 
plus  will  pte  U11C  and  its  output  will  go 
negative.  When  it  does,  up  goes  the  input  on 
IN3,  and  up  comes  the  time.  Bit  7  does  the 
same  thing  for  date.  To  keep  the  clock  from 
really  showing  funny  numbers  during  a  CW 
message  when  bits  6  and  7  are  used  as  data 
bits,  02  was  added  to  make  sure  the  output 
to  I  IN 3  would  stay  at  ground  potential. 


To  be  able  to  set  the  last  digit  of  the  year 
for  the  readout  the  U16D  circuit  was  added. 
When  you  want  to  print  out  the  last  digit  of 
the  year,  place  bit  0  and  5  at  a  "I"  teveL 
This  forces  the  data  to  come  from  latches 
U14  and  U19.  However,  bit  5  deactivates  the 
translator  U22.  Instead  of  translating  a 
character  from  the  digital  clock,  all  input 
lines  to  U14  and  U19  will  go  plus.  To  input 
data,  the  output  of  U16D  is  connected  to 
the  bits  required  to  represent  the  digit 
required.  For  1975  the  "5"  is  coded  by 
connecting  a  diode  as  shown  between  the 
U16D  output  and  the  input  to  the  5  bit 
latch.  For  next  year  when  a  6  is  needed, 
diodes  will  be  required  between  bits  1 ,  3  and 
5.  The  first  digit  of  the  year  data  must  be 
coded  in  the  8223  memory. 

The  input  of  the  data  from  the  clock  is 
translated  to  TTL  level  signals  with  a  resistor 
network  consisting  of  a  2.2k  resistor  in  series 
with  a  I  k  resistor  and  taking  the  signal  from 
the  junction.  This  design  is  not  optimal  for 
the  design  criteria  for  TTL  logic,  but  has 
worked  very  successfully  in  this  circuit. 

The  output  of  the  circuit  is  interfaced  to 
the  ST6  with  a  very  simple  circuit.  The 
output  of  U16A  is  run  to  an  NPN  transistor 

vec 


vec 


INPUTS  BELOW  FROM 
CLOCK  SEGMENT 


MEMORY  LINES 


(IN3) 
TO   CLOCK 


INPUTS   ABOVE    FROM    CLOCK   DIGITS 


Fig.  6.  Trans/atorfde-multipfexer* 
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with  a  4.7k  resistor  in  series  with  its  base. 
The  collector  circuit  is  connected  to  the  base 
of  the  loop-keying  transistor.  Works  every 
time. 

Power  Supply 

The  DDTMG  requires  a  power  supply 
that  can  deliver  5  volts  at  1  Amp  and  200 
mA  at  12  to  18  volts.  The  5  volts  require- 
ment is  best  met  by  using  the  very  conven- 
ient] y  packaged  LM309JC  Be  sure  to  attach 
the  LM309K  firmly  to  the  cabinet  to  aid  in 
dissipating  the  heat  from  the  circuit.  A  small 
U-shaped  fin  would  also  help  to  keep  the 
unit  cook  Diodes  DX,  battery  BT  and 
resistor  R1  in  the  power  supply  can  be 
eliminated.  These  components  allow  the 
clock  chip  to  continue  operating  should  ac 
power  fail.  The  battery  will  be  charged 
whenever  the  ac  power  supply  is  operating. 
It  is  advisable  to  check  the  current  flow  Into 
the  battery  when  fully  charged  to  assure 
yourself  that  it  is  not  exceeding  1  or  2  mA 
when  the  ntcad  batteries  have  reached  full 
charge.  Adjust  R1  to  set  this  current  level. 

Programming  the  8223  Memories 

When  un programmed  8223  ROMs  arc 
purchased,  all  of  the  outputs  will  be  at  a  "0" 
level.  A  small  programming  fixture  as  shown 
in  Fig.  2  is  all  that  is  required  to  program 
these  units.  To  program  the  ROMs  1  use  the 


following  procedure  as  outlined  in  Stgnetics 
Data  Handbook. 

1.  Ground  pin  8,  and  remove  Vcc  from 
pin  16, 

2.  Remove  all  output  loads. 

3.  Ground  the  chip  enable  line,  pin  1  5, 

4.  Address  the  location  to  be  pro- 
grammed by  selecting  the  address  using  the 
five  SPOT  switches.  For  address  00000  all 
switches  will  be  at  the  ground  level.  Address 
00010  would  be  selected  by  placing  switches 

1  f  3,  4  and  5  at  the  ground  level  and  switch 

2  at  the  plus  5  volt  level.  In  the  addressing 
scheme,  bits  are  addressed  from  right  to  left. 
The  right  most  bit  represents  the  least 
significant  bit  in  the  address  and  the  left 
most  bit  represents  the  most  significant 
digit.  The  table  in  Fig,  4  shows  the  sequence 
of  addresses  and  their  equivalent  decimal 
value.  Remember  when  programming  a 
sequence  of  characters,  the  order  of  message 
must  start  in  the  least  significant  position  of 
the  memory  and  be  located  in  increasing 
addresses. 

5.  Apply  plus  12  volts  to  the  pin  to  be 
programmed  through  a  390  Ohm  resistor. 
One  bit  is  programmed  at  a  time.  The  bit  to 
be  programmed  is  selected  by  switch  6.  This 
technique  will  be  applied  only  to  those  pins 
that  must  be  at  a  "1 "  level  at  the  end  of  the 
programming  process. 

6.  Apply  plus  12  volts  to  pin  16  for  as 
short  a  period  of  time  as  possible, 


Completed  clock.   This  control  unit  built  by  KJ IPX  houses  the  DDTMG,  a  UT^f  the  necessary  power  supply,  and  switching 
circuits  to  select  interfaces  to  several  receivers  and  transmitters. 
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PRELOAD  INPUTS 


IjiF 


470Xi 


82K 


/77 


Vcc  to: 


Power  Wiring 


U1,  2r3-  Pin  4 

U12-Pin8 

US,  11,  13,  15  through  21,  31  -  Pin  14 

U4,  6  through  10,  22  through  30  -  Pin  16 

U14-Pin5 

GND  to: 

U1,2,  3-Pin  11 

U12-  Pin  8 

U5,  11,  13,  15  through  21,  31  -  Pin  7 

U4,  6  through  10,  22  through  30  -  Pin  8 

U14-  Pin  12 


U23-30 
MEMORY 


iZ    MEMORY 


LINES 


ENABLE 
TO  PIN  15   OF 

SUCCESSIVE    MEMORIES 


UI7/9 


Fig.  7.  Memory  hank.  Note:  ,07  bypass  required  for  every  4  chips  between  Vcc  and  GND.   U23  through  U30  are  8223s  in 
parallel,  with  only  one  shown.  Only  pin  15  is  connected  to  separate  enable  lines. 


1.  Verify  that  the  bit  has  been  pro- 
grammed by  checking  the  output  voltage 
across  the  Ik  resistor  with  switch  7  in  the 
verify  position. 

8,  Continue  to  the  next  bit  to  be  pro- 
grammed at  this  address.  When  all  bits  at  an 
address  have  been  programmed  and  verified, 
advance  the  address  and  program  the  bit 
pattern  for  that  address. 

9,  If  during  the  verification  process,  a  bit 
has  been  found  to  be  not  programmed, 
repeat  steps  above. 

This  process  is  quite  simple,  but  requires 
a  great  degree  of  attention.  One  bit  in  the 

wrong  position  or  address  and  the  chip  is 
useless-  There  is  no  way  of  returning  a  bit  to 
the  "0"  level  once  it  has  been  programmed. 

If  you  prefer  not  to  program  your  own 

chips,  Kelly  Associates  offers  the 
service  of  programming  to  your  specifica- 
tions at  a  very  nominal  fee.  A  self -addressed 
note  to  them  will  bring  convenient  forms  to 
help  you  lay  out  your  message. 

To  prepare  the  data  to  be  programmed 
into  the  memories,  we  will  look  at  the  RTTY 
message  differently  from  the  CW  message. 
All  RTTY  information  will  be  contained  in 
bit  positions  1  through  5.  Bits  0,  6  and  7  are 
used  as  control  functions.  As  a  result  it  is 
important  to  keep  these  bits  0,  6  and  7  as 
zeros  during  the   programming  operations. 


The  bits  will  be  set  at  the  one  level  for  each 
space  and  at  the  zero  level  for  each  mark. 
The  start  and  stop  pulses  wilt  not  be 
programmed.  They  are  inserted  automati- 
cally by  U9.  Any  handbook  such  as  llHam 
RTTY"  will  show  the  code  required. 

Let's  look  at  an  example.  To  code  the 
letter  "A"  into  the  first  address  of  a 
memory,  we  progress  as  follows.  Select  the 
first  "address"  in  the  memory.  This  is 
represented  by  address  00000.  The  Baudot 
representation  of  the  letter  "A"  is 

MARK    MARK    SPACE    SPACE    SPACE. 


LOOP 

KEYING 

TRANSISTOR 


TO 

LOOP  SUPPLY 


ST  6 


TO   UI6,  PIN  8 

ON  DD  TMG 
OUTPUT 


2N706 


Fig.  &  Interface  to  ST-6. 
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Rear  if  tew  of  KIZPX  DDTMG.  The  push-button  and  5  position  rotary  switch  on  the  left  side  of  the  panel  is  used  to  set  the  time 

and  date  on  the  clock. 


This  means  that  in  the  memory  we  want  bits 
1  through  S  to  be  set  as  follows: 


bit! 
0 


bit  2 
0 


bit  3 

1 


bit  4 

1 


bit  5 

1 


following  character  would  be  in  the  selected 
address: 

bit  0       bill        bit  2       bit  3 
110  0 


Again,  remember  bits  0,  6  and  7  will  remain 
at  0  level.  After  completing  the  "writing11  of 
the  first  character,  advance  the  address  to 
00001  and  program  that  character.  Continue 
advancing  the  address  switches  to  complete 
the  message. 

Programming  of  the  time  and  date  feature 
requires  using  the  control  bits  0,  6  and  7. 
Let's  review  what  each  of  these  bits  controls, 

Bit  0  at  the  1  level  in  RTTY  mode 
indicates  that  the  data  to  be  "Sprinted" 
should  come  from  the  clock  generator 
circuit  rather  than  the  memory  bank*  This  is 
accomplished  with  the  switch  U10  and  U1 1 
A  and  B.  When  bit  0  is  programmed  to  the  1 
level,  bits  1,  2,  3  and  4  select  which  of  the 
clock  characters  are  to  be  printed.  Bit  1 
selects  the  tens  position  of  the  month  or 
hour  —  bit  2  at  the  1  level  selects  the  units 
position  of  the  month  or  hour.  Bit  3  selects 
the  tens  position  of  the  day  or  minute,  and 
bit  4  selects  the  units  position  of  the  day  or 
minute.  Bit  6  programmed  at  the  1  level  will 
force  the  clock  into  the  clock  mode  and  bit 
7  programmed  to  the  1  level  will  force  the 
clock  to  display  the  date  mode.  To  "print" 
the  first  digit  (tens  position  of  the  hour)  the 


bit  4 
0 


bit5 
0 


bite 

1 


bit? 

0 


To  select  the  digits  of  the  time  output, 
successive  addresses  in  the  memory  would  be 
identical  to  the  above  line  except  the  1  in  bit 
position  1  would  be  replaced  by  A  0,  and 
the  1  would  be  placed  successively  in  posi- 
tions 2,  3  and  4,  To  indicate  that  a  TTY 
message  is  ended,  bits  6  and  7  are  both  set  to 
the  1  output 

Programming  the  Memories  for  CW 

In  the  CW  mode  all  8  bits  of  the  memory 
are  used  in  coding  the  message.  The  message 
is  laid  out  as  shown  in  Fig,  1,  Each  Morse 
clement  is  coded  as  a  "1".  A  dot  consists  of 
one  Morse  element,  a  dash  consists  of  three 
Morse  elements.  Inter-element  spaces  require 
one  Morse  element  while  intcr-character 
elements  require  three  Morse  elements.  The 
spacing  between  words  is  equal  to  seven 
elements.  All  spaces  are  programmed  as  "0" 
level  in  the  memory. 

The  message  is  started  at  the  address 
chosen  for  CW  message*  Bit  0  represents  the 
first  Morse  element   I   recommend  at  least 
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one  address  (8  bits)  be  left  at  the  zero  level 
to  set  off  the  CW  message  at  the  beginning 
and  end  of  message.  The  first  bit  of  the 
message  is  placed  in  the  bit  0  position.  The 
next  element  is  placed  in  bit  1  position  and 
so  on  through  the  memory.  When  the  bit  7  is 
programmed,  advance  the  address  one  count 
and  continue  the  message  starting  at  bit  0 
for  that  address.  Progress  through  the  entire 
message  until  the  complete  CW  message  is 
programmed.  Then  allow  at  least  one  full 
address  as  blanks  (0}  level,  then  code  the  end 
of  message  character.  This  character  consists 
of  the  3, 4,  5  and  6  bits  being  coded  as  "1  "s. 

Construction 

The  easiest  method  of  construction  uses 
the  circuit  boards  available  from  Kelly 
Associates.  The  pfug-in  clock  and  message 
generator  board  allow  easy  building  and  a 
great  deal  of  flexibility  in  housing  the 
circuitry.  The  photographs  show  one 
packaging  possibility  used  by  K1ZPX  in  a 
complete  control  console  for  his  RTTY 
station,  The  original  circuit  was  developed 
with  hand-wired  boards  and  performed  very 
well.  Adequate  bypassing  from  Vcc  to 
ground  is  one  of  the  secrets  in  getting  TTL 
logic  to  work.  A  .01  uF  disk  ceramic  for 
each  4  TTL  circuits  is  adequate, 

Included  in  KUPX's  control  box  is  a 
Hoff  designed  UT-4,  power  supplies  for  both 
units  and  switching  circuits  to  select  up  to  3 
transmitters  and  receivers.  There  is  one 
interconnecting  cable  to  the  ST-6  that 
contains  all  the  control  signals  required  for 
both  circuits. 

Testing 

First,  get  the  digital  clock  working.  This 
is  easy  since  there  is  very  little  circuitry  for 
this  unit.  The  message  generator  board  is  not 
required  for  this  step.  Be  sure  the  voltages 
are  proper  to  the  clock.  Check  out  each 
switch  setting  to  be  able  to  set  the  time  and 
date  and  watch  it  operate,  The  seconds 
should  reset  to  "OO"  when  the  time  is 
selected  for  setting.  When  the  setting  switch 
is  placed  in  the  run  position,  this  counter 
should  begin  counting.  When  the  count 
reaches  8,  the  chip  should  switch  to  date 
mode.  After  two  seconds  in  this  mode,  back 
comes  the  time  and  the  seconds  counter 
should  now  begin  counting  at  10.  Just  one 
word  of  caution,  the  clock  chip  is  very 
sensitive  to  static  discharges.  Don  t  solder  on 
the  circuit  board  or  its  interconnections  with 
the  chip  in  the  circuit  Take  it  out  and  place 
it  in  its  shipping  pad  to  act  as  a  discharge 
preventer,  Also  use  a  socket  for  the  chip. 

After  the  clock  is  working,  remove  the 
clock  board  from  its  socket  and  insert  the 
message  generator  board  into  its  socket. 
With  power  applied,  check  the  output  of  the 


AC  TO  CLOCK 


Rl 


DX 


12  V 
TO  CLOCK 
+DD  TMG 


UA309K 


+  5V 

— OTO  VCC 


Fig.  ft  Power  supply,  with  hack  up  power  for  clock 

U12  clock  and  set  its  frequency  at  91  Hz.  A 
counter  is  best  for  this,  but  a  scope  will  do 
using  60  Hz  as  a  reference  signal.  Place  the 
CW  memory  in  its  assigned  location.  This 
location  will  be  consistent  with  the  address 
"wired"  into  the  address  counter  preload, 
The  RTTY  memory  must  be  plugged  into 
the  first  position  on  the  memory  bank. 
Pressing  the  CW  start  switch  should  force  the 
address  wired  into  the  preload  into  the 
address  counters  U6  and  U7,  The  counter 
should  advance  and  the  CW  message  should 
appear  at  the  output  pin.  When  the  message 
is  complete,  the  reset  character,  bits  3,  4,  5 
and  6  at  the  "t"  level  will  reset  the  CW  latch 
(U17Cand  D)  off. 


Parts  List 


Fig.  2. 


Fig.  6. 


S1-S5:  ADDRESS  select  switches,  SPOT  U11 :  7403 

S6:  8  position,  1  pole  rotary  U13:  743° 

S7;  Program/verify  switch,  SPOT  U14:  7475 

S8:  Program  switch,  SPOT  momentary  contact  P/B  U16-20:  7400 

F.     ,  U22:  DDTMG 

9  U31:  74121 


RA:  22k,  %  \N 

RB:  4,7k,  %  W 

RC:  220  Ohm,  %  W 

Rl:  1Skr  f/*W 

R2:  27k,  y*W 

R3:  5,2k,  %  W 

CI:  150  pF 

C2:  0.01  uF,disc 

SW1 :  SPST  mom,  con.  P/B 

SW2:  5  position,  2  pole  rotary 

All  transistors:  2N706 

Fig,  5. 

U1,  2,3:  7473 

U4:  74151 

U5:  74121 

U9.  10;  74158 

U1 1 :  7403 

U12:  555 

U16,  17,20:  7400 


Fig.  7. 

U6,7:  74193 

US:  7442 

U15:  7420 

U23:  8223 

Ql,  2:  2N706 

Ali  resistors:  %  W,  10% 

All  caps  below  0,5  uF:  disc  ceramic 

All  caps  above  0.5  uF:  12  V  electrolytic 

All  diodes:  general  purpose  germanium 

Fig,  9. 

CP1 :  0.01  uF  disc  at  600  V 
BT:  450  rnAh  1 2  V  ISlicad 
Rl:  500  Ohm  2W  carbon 
T1:  24  V  ac  2  A  center  tapped 
All  diodes:  1  A  50  V  piv  rectifiers 
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Circuit  board  for  the  DDTMG.  The  pot  on  the  upper  right  sets  the  basic  timing  tor  all  circuit 
operations.  Eight  sets  of  molex  pins  are  used  to  make  the  memories  plugable  across  the  bottom 
of  the  circuit  card. 


When  this  circuit  is  working,  ii  is  lime  to 
try  the  RTTY  message,  With  the  digital 
clock  removed,  the  RTTY  message  should 
print  with  blanks  in  the  place  of  the  time 
and  date  digits.  When  the  end  of  the  TTY 
message  is  reached,  the  TTY  reset  character 
will  force  the  CW  latch  on  and  the  CW 
message  will  be  sent 

When  the  above  circuits  are  checked  out, 
it  is  time  to  check  out  the  time/date 
de-multiplexer.  First,  using  jumper  wires,  tie 
the  clock  digit  lines  to  plus  12  volts.  Then 
select  the  following  clock  segment  lines  and 
tie  them  to  plus  12  volts.  The  digit  shown 
should  appear: 


Seg  A 

SegB 

SegE 

Seg  F 

Seg  G 

Number 

1 

r 

1 

1 

0 

0 

0 

1 

0 

0 

0 

1 

1 

1 

1 

0 

1 

2 

1 

1 

0 

0 

1 

3 

0 

1 

0 

1 

1 

4 

1 

0 

0 

1 

1 

5 

1 

0 

1 

1 

1 

6 

1 

1 

0 

0 

0 

7 

1 

1 

1 

1 

1 

8 

1 

1 

0 

1 

1 

9 

When  all  of  these  tests  are  completed,  shut 
down  power  and  plug  in  the  clock.  When 
power  is  first  applied,  the  clock  will  indicate 
all  8s.  Try  the  message  generator  in  RTTY 
mode  and  see  that  the  8s  print  properly. 
When  they  do,  go  ahead  and  set  the  correct 
time  and  date  in  the  dock.  Pressing  the 
RTTY  start  switch  should  give  you  that 
desired  message  we  all  wanted  when  we 
started  the  project.  Out  will  come  the  time 
and  date,  providing  the  programming  of  the 
chip  was  correct 

This  circuit  has  been  operating  for  about 
8  months  now  without  a  circuit  failure.  It 
has  really  been  handy  to  use  with  the  relay 
and  WRU  system  at  W1HAB.  With  an 
external  programmer  the  unit  becomes  a 
very  versatile  unit  to  send  up  to  8  different 
messages  at  the  touch  of  a  button. 

Special  thanks  are  due  lo  WA1DQL,  who 
provided  the  motivation  to  do  the  design t  to 
K1ZPX,  who  checked  out  the  prototype 
and  also  to  K2USG,  for  the  photographic 
work.  ■ 


Reference 

"A  TTL  Message  Generator  for  RTTY  and  CW," 
Bell,  James  E,,  and  Schmidt,  Fred  K,  QST, 
November.  1973,  p,  23. 
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Compatible  with  all  sub-audible  tone  systems  such  as:  Private  Line, 
Channel  Guard,  Quiet  Channel,  etc. 

•  Powered  by  6-16vdc,  unregulated 
Microminiature  in  size  to  fit  inside  all  mobile  units 
and  most  portable  units 

•  Field  replaceable,  plug-in,  frequency  determining  elements 
Excellent  frequency  accuracy  and  temperature  stability 
Output  level  adjustment  potentiometer 


iUStl 

tine' 


•  Low  distortion  sine  wave  output 

•  Available  in  alt  El  A  tone  frequencies,  67.0  Hz-203.5 
-  Complete  immunity  to  RF  ^^ 

'  protection  built-in 


$29.95  each 

Wired  and  tested,  complete  with 
K-1  element 


communication/  speciali/ts 

P.  O.  BOX  153 
BREA,  CALIFORNIA  92621 

1714)  998-3021 


K-1   FIELD  REPLACEABLE, 
PLUG-IN,  FREQUENCY 
DETERMINING  ELEMENTS 

$3.00  each 


by 

Peter  A.  Lovelock  K6JM 
1330  California  Ave.  #307 
Santa  Monica  CA  90403 


The  Solder  Master 


SOCKET  A 


DIMMER 
CONTROL 


3- PRONG 
POWER 
PLUG 


case  ,4, 

GROUND 


IIOV 


For  contemporary  assembly  projects  I 
use  popular,  screw  in  element  and  tip 
soldering  irons  which,  with  tweezers  and 
magnifying  lenses,  are  tools  of  the  micro- 
component  age.  Frequently  I  use  two  irons 
at  the  same  time  -  a  50  Watt  heavy  duty  few- 
large  joints  and  a  tiny  tiplet  for  compacted 
PC  boards.  Frustration  is  maintaining  both 
irons  at  proper  temperature.  The  big 
element,  left  idle  for  any  time,  toasts  its 
solder  tinning  and  threatens  self-destruction, 
requiring  unplugging.  The  tiplet  dissipates 
heat  too  fast  for  more  than  one  connection, 
involving  impatient  recovery  time. 

At  the  aerospace  plant  where  I  do  my 
thing,   our  young  ladies  at  each  assembly 
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station  have  neat,  solid  state  soldering  iron 
control  units  with  voltmeters  for  adjusting 
desired  element  temperature.  Just  what  I 
needed.  I  checked  the  price  of  these  com- 
mercial  units  with  our  purchasing  depart- 
ment. Following  a  brief  respite  in  the  first 
aid  station,  I  regained  my  composure  and 
applied  some  ham  thinking  for  a  better 
solution. 

The  ei  cheapo  answer  was  the  commonly 
available  "light  dimmer,"  rated  at  600  Walts 
and  solid  state  at  that.  Lucky  I  had  one  in 
the  junk  box  that  would  tame  the  heavy 
duty  iron.  But  while  lowering  the  voltage, 
why  not  also  boost  it  briefly  to  help  the 
tipiet  along?  A  24  V,  2  Amp  filament 
transformer  solved  this. 

The  photos  show  how  the  major  items 
were  squeezed  into  a  5"  x  3"  x  3"  aluminum 
utility  box  with  two  outlet  sockets,  in  the 
initial  version.  An  available  miniature  meter 
(yes,  the  dial  does  say  "RF")  was  pressed 
into  service,  modified  with  bridge  rectifier 
and  series  resistor  to  read  zero  to  1.0,  for 
reference.  This  worked  great,  but  had  some 
inadequacies  such  as  how  to  control  the 
irons  separately,  which  was  soon  taken  care 
of  with  a  few  more  parts. 

The  schematic  gives  the  final  story,  which 
included  adding  three  small  toggle  switches 
not  apparent  in  the  photos,  I  also  splurged 
on  a  new  meter  of  the  same  size,  reading 
0-150  V  ac.  The  transformer  primary  and 
secondary  windings  were  connected  in  series 
to     make     an     auto- transformer,     having 
checked  proper  polarity  connection  so  that 
with  110  V  ac  across  the  primary,  1  30  V  ac 
was  measured  across  the  combined  windings. 
The  "dimmer"  control  adjusts  line  voltage  to 
the  primary  so  that  regulated  output  to  the 
sockets  can  be  varied  from  0  to  130  V  ac 
with    the    front    panel    knob.    S2  and   S3, 
miniature  single  pole,  triple  throw  (center 
position  OFF)  toggle  switches,  were  installed 
right  below  the  meter,   in  line  with  their 
respective  sockets.  These  allow  either  socket 
to  be  switched  to  regulated  or  line  voltage, 
or    "off,"    independently.    SI     was   rather 
gilding  the  lily  in  switching  the  meter  to  read 
regulated  supply,  or  double  as  a  line  voltage 
monitor.   This   miniature  SPST  switch  was 
lucated  immediately  to  the  left  of  the  meter. 
Due  to  the  pulsating  waveform  output  from 
the  dimmer  control,  voltmeter  readings  are 
not  really  accurate  rms,  but  close  enough  for 
reference  adjustment. 

Now  I  keep  the  larger  iron  happy  idling  at 
70  V,  while  using  the  small  one  switched  to 
"line"  -  or  switch  it  off  temporarily,  while 
boosting  voltage  to  the  tipiet  to  sofder 
multiple  joints.  Start  up  time  is  reduced  by 
briefly  applying  full  130  volts,  but  boost 
voltage  (over  110  V)  should  be  kept  to  the 


minimum  to  avoid  premature  element  fail- 
ure. And  when  the  XYL  sounds  chow  call, 
both  irons  can  be  left  idling  at  approxi- 
mately 60  V,  for  fast  reheat  upon  return. 
The  neon  pilot  light,  being  connected  across 
the  regulated  voltage,  extinguishes  at  about 
this  control  setting.  If  you  set  the  control 
where  the  pilot  is  flickering,  this  is  just  right 
for  keeping  the  irons  warm. 

Note  I  finally  use  a  three  wire  power  line 
input  to  provide  ground  to  the  metal  case, 
This  is  not  only  a  desirable  safety  feature, 
but  also  provides  shielding  for  noise  spikes 
emitted  from  the  dimmer  control.  Should 
you  use  grounded  tip  irons,  you  will  also 
want  to  substitute  3-prong  outlet  sockets 
rather  than  the  2-prong  types. 

You  may  also  find  some  other  handy 
applications  for  this  voltage  controller 
around  the  shack  —  but  don't  exceed  the 
transformer  wattage  rating  by  plugging  in 
the  coffee  pot.  I  had  most  of  the  parts  on 
hand.  If  all  parts  are  bought  new  —  and 
dimmer  controls  which  retail  for  around 
$5,00  can  be  found  on  sale  for  as  low  as 
$2.98  —  the  total  cost  even  in  this  age  of 
inflation  should  not  exceed  $1 5.00, 

One  last  warning.  The  push  switch  built 
into  the  dimmer  control  serves  to  turn  the 
regulated  supply  on  and  off.  But,  while 
plugged  in,  the  unit  will  furnish  voltage  to 
the  sockets  when  cither  S2  or  S3  is  switched 
to  line.  Inadvertently  leaving  the  irons  on  is 
avoided  by  leaving  S2  and  S3  at  center 
position  OFF  when  not  in  use. 

Anyway,  shutting  off  the  main  bench 
safely  switch,  which  controls  all  outlets,  is 
double  protection.  You  do  have  a  main 
safety  switch  in  your  shack,  don't  you?  ■ 


When  the  XYL  sounds 
chow  call,  both  irons  can 
be  left  idling  .  (  . 


Internal  view. 
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Stack  Your  ICs 


by 

Maj.  Robt.  WL  Harkey  (Ret)  W4CUG 

1204  Oooley  Drive 

Charlotte  NC  28212 


As  unlikely  as  it  may  seem,  one  disad- 
vantage that  the  experimenter  has 
when  using  and  designing  with  integrated 
circuits  is  coping  with  redundancy.  As  an 
example,  when  designing/constructing  a 
series  of  redundant  circuits  from  ICs  such  as 
frequency  dividers  for  the  timebase  of  a 
counter,  the  layout  of  the  circuit  board 
becomes  a  formidable  task.  As  far  as  I'm 
concerned,  anything  that  can  be  done  to 
simplify  board  layout  is  well  worthwhile  - 
and  therein  is  the  purpose  of  this  article, 

A  very  basic  block  diagram  consisting  of  a 
divider  circuit  for  counting  down  a  10  MHz 
crystal  oscillator  io  1  Hi  is  shown  in  Fig.  \t 


Since  in  this  case  there  is  no  requirement  for 
reset  of  the  dividers,  the  circuit  boils  down 
to  only  four  connections:  plus  5  volts, 
ground,  input  and  output.  Now  if  you'll 
look  at  a  typical  counter  circuit  board, 
you1!!  realize  the  complex  circuit  board  that 
it  takes  to  achieve  the  desired  four  connec- 
tions. So  the  question  is:  How  do  we 
integrate  the  integrated  circuits?  I  think  I 
have  one  solution. 

Using  the  most  common  decade  divider, 
the  7490,  the  solution  is  relatively  simple: 
You  just  stack  the  ICs  one  on  top  of  the 
other,  make  the  necessary  IC  to  IC  connec- 
tions, and  pot  the  entire  stack  of  ICs  with  a 
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And  Pot  'Em 


few  external  leads  sticking  out.  Sounds 
good,  doesn't  it?  But  the  "doubting 
Thomases'1  among  you  probably  think  there 
are  a  few  catches  —  and  there  are.  First  and 
probably  the  greatest  danger  is  the  possi- 
bility of  one  of  the  7490s  becoming  defec- 
tive and  thus  ruining  the  usefulness  of  the 
entire  stack.  Based  upon  my  experience,  this 
is  highly  unlikely  if  care  is  taken  with  the 
supply  voltages.  The  5  volt  supply  should  be 
well  regulated  and  in  no  case  should  the 
supply  voltage  be  reversed  to  the  IC  stack. 
Although  I  have  gotten  away  with  this  a  few 
times  with  individual  ICs,  the  usual  result  is 
destruction  of  the  IC.  Another  consideration 
is  heat  dissipation.  The  7490s  am  relatively 
cool  in  normal  operation,  and  so  far  I've 
experienced  no  difficulty  with  stacking  and 
potting  seven  of  them.  The  potting  material 
obviously  helps  with  the  heat  dissipation, 
but  to  be  absolutely  sure,  you  could  include 
a  heat  sink  or  fins  when  potting  the  stack. 
The  last  consideration  for  the  stacking 
process  is  how  to  make  the  many  inter- 
connections to  seven  7490s  stacked  in  a 
group  which  is  no  more  than  1 14  inches  high. 
Very  simple  task  with  the  7490.  Referring  to 
the  7490  pin  connections  in  Table  1 1  you 
will  note  that  pins  2,  4,  6,  8,  9  and  13 
require  no  interconnections.  Also,  the 
following  pins  can  be  directly  intercon- 
nected between  all  ICs  and  constitute  a 
ground  connection  for  the  entire  stack:  pins 
3,  7  and  10.  Thus  the  only  indirect  IC  to  IC 
connection  that  must  be  made  is  between 
pins  1  and  12  to  connect  the  inputs  and 
outputs  together.  In  addition,  pins  11  and 
14  must  be  connected  on  each  IC  to  tie  the 
divide  by  2  and  divide  by  5  sections 
together.  (This  method  provides  a  symme- 
trical output  from  each  IC.)  So,  if  you're 
still  with  me,  let's  stack  two  7490s  step  by 
step;  stacking  any  number  can  then  be 
accomplished  by  repeatedly  following  these 
steps. 

On  each  IC  to  be  stacked,  bend  pins  2,  4, 
6,  8,  9  and  1 3  straight  out  and  cut  them  off 


flush.  This  action  deletes  unneeded  pins  and 
permits  more  room  for  other  connections. 
Bend  pins  11  and  14  in  and  flush  up  against 
the  bottom  of  the  IC  body.  Using  a  small 
piece  of  hookup  wire,  connect  pins  11  and 
14  together  and  carefully  solder  the  connec- 
tions. Now  bend  pins  1  and  1 2  straight  out 
and  cut  off  the  lip  ends  of  the  pins.  At  this 
point,  you  should  have  2  pins  bent  under  the 
IC  and  connected  (11  and  14),  2  pins  bent 
out  from  the  IC  (1  and  12),  6  pins  cut  off 
{2,  4t  6,  8,  9  and  13),  and  4  pins  remaining 
in  their  original  position  (3,  5,  7  and  10), 
Now  slack  IC2  on  top  of  IC1,  On  IC2,  pins 
3,  5,  7  and  10  should  slide  down  smoothly 
over  these  same  pins  on  IC1.  Solder  (care- 
fully) pin  3  on  IC2  to  pin  3  on  IC1  and  do 
the  same  for  pins  5,  7  and  1 0.  Assuming  now 
that  the  bottom  IC1  is  to  be  the  input 
divider;  use  a  small  piece  of  hookup  wire  to 
connect  pin  12  on  IC1  to  pin  1  on  IC2. 
Using  the  foregoing  procedures,  continue  to 
stack  IC3  on  top  of  IC2,  IC4  on  top  of  IC3, 
etc.,  until  you  have  the  desired  number  of 
dividers  connected  together.  After  you've 
finished  the  last  IC,  connect  pins  3,  7  and  10 
together  with  hookup  wire.  This  connection 
is  the  ground  point  for  the  entire  stack. 
Recheck  the  stack  for  shorted  pins,  solder 
bridges,  poor  solder  connections,  etc. 
Extend    pin    connections   out    the   side   or 
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Fig,  I.  Typical  gate  generation  circuit  divider  for  a  frequency  counter.  With 
no  reset  requirements,  only  four  connections  are  required  to  the  decade 

divider  circuit  -  in,  out,  +5  volt  and  ground.  Note;  For  a  1  Hi  count  gate  one 
additional  divide  by  2  stage  is  required. 
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Pin  1  -  Divide  by  5  input 

8 

2 -"0"  reset 

9 

3  -  "O"  reset 

10 

4—  No  connection 

11 

5  —  +5  vol  t 

12 

6  -  "9"  reset 

13 

7  -  "9"  reset 

14 

BCD  output  "C" 

BCD  output  "B" 

Ground 

Divide  by  5  output  (BCD  "D") 

Divide  by  2  output  (BCD  "A") 

No  connection 

Divide  by  2  input 

Table  h  Pin  connections  for  a  7490  decade  divider  Note  that  the  "0"  and 
V  reset  functions  have  duplicate  pins  and  only  one  pin  is  required  to 
achieve  a  reset.  Also,  for  countdown  circuits,  the  BCD  "C'and  "B" pins  are 
not  required, 

bottom  of  the  stack  using  small  pieces  of 
solid  hookup  wire.  As  many  connections  can 
be  made  as  you  want,  up  to  16  (for  a 
standard  16  pin  DIP  socket).  In  my  case,  I 
brought  out  the  input  (pin  1  of  IC1 ),  plus  5 
volt  line  (pin  5  of  ait  ICs),  ground  (pins  3P  7 
and  10  of  all  ICs)  and  the  outputs  (pin  12  of 
ICS  and  pin  12  of  IC4).  Two  outputs  were 
brought  out  in  case  I  wanted  to  change  the 
clock  frequency.  After  youVe  made  the  pin 
connections,  form  them  to  fit  into  an  IC 
socket,  cut  them  off  about  one  inch  below 
the  stack  and  plug  them  into  a  socket  to 
hold  their  shape  during  the  potting  pro- 
cedure. Now,  and  most  important,  make  a 
sketch  of  the  base  diagram  of  your  stack! 


Connect  the  stack  to  a  square  wave  oscillator 
and  check  operation  of  the  entire  chain. 
After  satisfactory  checkout,  place  the  stack 
upside  down  in  some  convenient,  small 
container  which  has  been  lined  with  plastic 
sheet,  tape  or  similar  material.  Level  the 
container  and  pour  it  full  of  a  potting 
material.  I  used  a  two  part  epoxy  for  this 
purpose  and  found  that  it  works  wefL  After 
the  potting  material  has  set  up  thoroughly, 
remove  the  outer  container  with  a  knife  and 
clean  up  the  exterior  of  your  potted  IC 
stack.  The  pins  can  then  be  trimmed  to  a 
convenient  length  and  you're  ready  to  plug 
in  your  integrated  integrated  circuit  into  a 
much  simplified  circuit  board.  My  stack  is 
1"  X  1"  x  1M"  and  occupies  a  very  small 
space  on  the  circuit  board. 

This  sounds  like  a  rather  lengthy  process, 
but  after  stacking  one  set  of  ICs,  it  becomes 
very  easy  and  quick.  I'm  sure  the  IC  manu- 
facturers have  comparable  circuitry  in  one 
IC  now  but  the  price  is  probably  high.  With 
the  price  of  7490s  now  in  the  154  area  on 
the  surplus  market,  this  is  a  very  inexpensive 
method  of  making  circuit  boards  smaller  and 
simpler.  ■ 


This  is  the  completed  potting  fob.  The  potting  material  is  clear  and  internal  connections 
between  the  ICs  can  be  seen,  The  pins  are  ready  for  trimming  to  final  size  prior  to  insertion  into 
an  IC  socket  or  printed  circuit  board. 
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1975  Heath  Company 


The  Right  Way  to  Start  in  Ham  Radio 
Build  Your  Own  Heath  Rig 


Heathkit  Phone  &  CW  transmitter 
up  to  90  watts  input. ..109.95 


Run  75  watts  CW  input  as  a  Novice  ...  up  to  90  watts  phone  or  CW 
when  you  get  your  General  ticket,  Front  panel  controls  for  Drive 
Tune,  Drive  Level,  Final  Loading  and  Final  Tuning  allow  proper  tune- 
up  for  maximum  output,  minimum  harmonics,  high  quality  audio. 
Features  include  grid/plate  current  meter...  4  crystal  sockets  and 
provision  for  VFO  operation  ,  . ,  front  panel  microphone  and  key  jacks. 
Easy  assembly  with  the  famous  Heathkit  manual . ,  .  requires  only  a 
VTVM  for  alignment 

Kit  DX-60B,  24  lbs,,  less  crystals,  mailable 109.95 


OX  6GB  SPECIFICATIONS  —  Power  input:  90  watts,  peak;  controlled  carrier  phone,  or  CW. 
Output  Impedance:  50-75  ohm  (coaxial).  Output  coupling:  Pi-network.  Operation:  CW  or 
AM  phone  -  crystal  or  VFO  control.  Band  coverage;  30  through  10  meters.  Power  require- 
ments: 120/240  VAC,  50/60  Hz,  225  watts.  Dimension*:  e%"  H  X  13 W  W  x  IIV2"  D. 

Heathkit  5-band  receiver  tunes  AM, 
CW&SSB  tor  just  109.95 

Top  performance  at  a  modest  price.  Full  80-10  M  coverage  with  each 
band  accurately  displayed  on  trie  calibrated  slide-rule  dial,  Separate 
RF  and  AF  gain  controls  ■ . .  adjustable  BFO  for  easy  sideband  tun- 
ing. Sensitivity  of  1  ^V  and  3  kHz  selectivity  from  the  crystal  filter 
deliver  performance  comparable  to  more  expensive  receivers.  Fea- 
tures include  biitIMn  "S"  meter ...  switchable  AVC  ...  front  panel 
head  phone  jack  . . .  provision  for  optional  HRA-10-1  100  kHz  crystal 
calibrator.  Alignment  requires  VTVM  and  RF  signal  generator. 

Kit  HR-10B,  less  speaker,  20  lbs,,  mailable 109.95 

Kit  HRA-10-1,  plug-in  TOO  kHz  crystal  calibrator,  1  lb,,  mailable  9.95 

HR-10B  SPECIFICATIONS  -  Frequency  coverage:  80  Meter  Band,  3.5  to  4.0  MHz;  40  Meter 
Bandf  7.0  to  7.3  MHz;  20  Meter  Sand,  14.0  to  14.35  MHz;  15  Meter  Band,  21.0  to  21.5 
MHz;  10  Meter  Band,  28.0  to  29.7  MHz.  intermediate  frequency  (IF):  1681,0  kHz.  Sensi- 
tivity: 1  microvolt  for  a  10  dB  signal  plus  noise •to-noise  ratio.  Selectivity:  3  kHz  at  6  dB 
down,  9  kHz  at  AO  dB  down.  Image  rejection:  AQ  dB  or  better.  Input  impedance:  50  to  7 S 
O  coaxial.  Audio  output  impedance;  B  O,  or  500  U,  Panel  controls:  AF  GAIN,  AC  GFf-QN; 
RF  GAIN;  BFO  TUNE;  BAND  Switch;  MAIN  TUNING;  CALibrate;  ANTenna  TRlMmer;  REC 
STBY  Switch ;  CALi Urate  QN-0FF;  BFO  On^Qff;  AVC  On-0H;  AHL  On^ff.  Tube  complement: 
6BZ5  RF  Amplifier  SLAB  Muter  Oscillator;  6BA6  1st  IF  Amplifier;  6EAB  2nd  IF  Amplifier* 
BFO;  5817  Detector-AVC  ANL;  6EB8  1st  Audio-Audio  Output:  6*4  Rectifier.  Power  require- 
ments: 120/240  VAC,  50/60  Hz,  50  watts.  Cabinet  tin:  eVzrt  H  x  13 W  W  X  HV^t"  D. 

80-2  meter  VFO  only  64.95 

Ideal  accessory  for  the  HW-16  and  DX-60B*  Provides  VFO  control 
from  B0  through  2  meters  with  separate  calibrated  scales  tor  each 
band.  Smooth  28:1  vernier  tuning  , . .  temperature  compensated  cir- 
cuitry for  minimum  drift.  Provides  5  V  rms  at  3.4-4,  7-7.425  and  8-9 
MHz  range . . .  compatible  with  virtually  all  grid-block  keyed  trans- 
mitters and  most  cathode-keyed  transmitters,  Alignment  requires 
receiver  of  known  accuracy  covering  80-2  meter  bands  or  3.5  to  8.222 
MHz. 


Kit  HG-10B,  12  lbs,,  mailable 


64.95 


An  Amateur  Radio  hobby  can  open  up  a  whole  new 
world  of  adventure  for  you.  These  books  and  Heathkit 
Gear  can  get  you  started, *♦ now ! 


Amateur  Radio  License  Study  Guides  —  make  getting  any 
radio  license  easy  —  include  typical  FCC  exam  questions  & 
answers  -  serve  as  a  convenient  reference  after  you  get 
your  license. 

GENERAL,    E  DP  123 6*35* 

ADVANCED,    E0P-I24 . 3.95' 

EJIRA,  EDM29 ...... .4.55* 

How  to  be  i  Ham  -  ideal  beginner's  guide  to  an  exciting 
Amateur  Radio  hobby. 

C   LJ  f      'I      I    J  p      t      ■      ■      ■■■■■■■■■•■**■■■■■**■-■-■-«•■■      art*  urn   ilitVW 

101  Questions  and  Answers  About  Amateur  Radio  -  a  great 
Introduction  for  beginners,  as  weJt  as  a  valuable  reference 
for  veteran  hams, 

arrl  Amateurs  Handbook  -  a  classic  reference  work  for 
hams,  engineers,  scientists  —  up  to  date  info  &  theory  on 
all  ham  gear. 
HDP-293 ..t.M* 


Optional  plug-in 
crystal  calibrator 


Ham  starter 
group... 19.95 

*t-^y^"-  includes  4  ARRL  handbooks, 

ggti ^^4  HD-1416  practice  oscillator, 

j*       ^R  'l^*^*  ^  code-teaching  records  or 

*fe*  ^^  two  cassettes. 

HDP-22,  Complete  group  with  records, 

HDP-122,  Complete  group  with  cassettes, 

4  lbs.,  mailable 19.95 

HDP-32,  Records  only,  3  lbs.,  mailable =9.95 

HDP-132,  Cassettes  only,  2  lbsM  mailable ,  .9.95 

HDP-42,  Books  only,  2  lbs.,  mailable 4.00 

HD-1416,  Oscillator  &  key,  2  lbs,,  mailable 9.95 


Heathkit  products  are  the  result  of  a  quarter-century  of  kit  engineering  experience 


NEW  Heathkit  Handheld  2-Meter  Transceiver 


New 


Optional  Auto-Pa  let) 
t  ni.. oclcr  shown 
installed 


1-Watt  out,  5  receive  &  10  transmit  channels 
plus  $60  in  accessories  for  only  169.95 

More  versatility  &  value  for  less  than  you  expected.  Compare  the  fea- 
tures and  specs,  of  the  new  Heathkit  HW-2G21  to  any  other  handheld 
2-M  transceiver.  You'll  agree  it's  a  value  that  can't  be  matched. 

One  crystal  does  the  work  of  two . . .  gives  you  both  receive  and  trans- 
mit frequencies  for  any  channel.  (We've  even  included  a  crystal  for 
146.94  to  get  you  started).  And  this  heterodyne  circuitry  is  a  natural 
for  offset  repeater  operation  ....  so  we've  also  included  a  600  kHz 
crystal  in  the  kit  together  with  a  Simplex-Offset  switch  built  into  the 
case.  Result?  Every  crystal  you  buy  gets  you  one  receive  channel 
and  two  transmit  channels.  And  tf  that  isn't  enough  versatility,  you 
can  install  a  crystal  with  a  different  offset  frequency.  To  use  the  full 
capability  of  the  HW-2021,  just  buy  four  crystals  (not  pairs)  in  any  2 
MHz  segment  of  the  143,9  to  148.3  MHz  range  and  you'll  have  5  re- 
ceive and  10  transmit  channels.  That's  money-saving  versatility. 

One  watt  out  and  better  audio.  That  transmitter  output  is  one  watt 
mmtmum  with  a  0.005%  (or  better)  stability.  And  it  has  frequency 
modulation  and  a  built-in  separate  microphone  for  better  audio. 

For  personal   and  emergency  communications,   add   "Auto- Patch/' 

The  optional  HWA-2021-3  auto-patch  encoder  gives  you  access  to 
telephone  lines  through  repeaters  (with  touch-tone  input)  to  extend 
the  versatility  of  your  HW-2021  at  remarkably  low  cost.  See  below. 

Built-in  Battery-Saver,  rechargeable  Battery  Pack  &  Battery  Charger. 

The  battery-saver  circuit  of  the  HW-2021  extends  the  battery  pack's 
useful  duty  cycle  on  "stand-by/receive"  by  about  75%  through  a 
pulsing  technique  which  actuates  the  receiver  approx.  5  times  per 
second.  The  LED  indicates  this  pulsing.  The  battery  pack  included 
consists  of  10  nickel-cadmium  batteries  housed  in  a  plastic  case 
with  connectors  molded  in.  When  fully  charged,  the  pack  will  oper- 
ate the  transceiver  for  approximately  10  hours,  assuming  the  re- 
ceiver is  "on"  all  the  time  and  the  transmitter  in  use  about  15%  of 
the  time,  The  charger  will  recharge  the  batteries  fully  in  approxl- 


Select  any 
squelch  and 
top-mounted 


Of  5  channels,  adjust 
volume  with  convenient 
controls. 


Up  to  10  transmit  channels  by 
switching  to  Simplex  or  Offset.  -600 
kHz  crystal  is  included. 


Rechargeable  nickel-cadmium  battery 
pack  and  charger  are  included.  A 
$45  value. 


FJeilble  "fuh&er  duckie"  antenna, 
matched  to  transceiver,  is  included 
plus  lack  for  external  antenna. 


Red  LED  is  both  received  signal  & 
battery  condition  indicator.  Pulsing 
'.ED  shows  Battery- Saver  working. 


Optional  Auto-Pa  left  Encoder  permits 
telephone  calls  through  repeaters. 
Vinyl  carrying  case  also  optional. 


mately  16  hours.  Charger  plug  is  built  into  transceiver  case. 

Compact  and  rugged.  Textured,  black  high-impact  pfastic  case. 
Double  sided  glass  epoxy  circuit  board  weighs  only  2  lbs.,  with  bat- 
teries. Not  recommended  for  beginning  kit  builders  due  to  its  com- 
pactness. Requires  small  .25- watt  soldering  iron  such  as  Weller  W-PS 
for  construction  and  VGM  or  VTVM  for  alignment. 

For  the  best  value  in  go-anywhere  2-M  rigs,  build  the  HW-2021. 

Kit  HW-2021,  5  lbs.,  mailable 169.95 

HWA-2021-2,  carrying  case  &  strap,  1  lb.,  mailable .  12*95 

HW-2021  SPECIFICATIONS- RECEIVER -Sensitivity:  0,5  pV  for  12  <IB  SINAD;  075  MV 
fur  20  rJB  Liuietiiw  Squelch  Threshold;  .3  jtV  Or  less.  Audio  Output:  .5  waits  at  less  than 
10%  THD  Operating  Frequency  Stability;  ,005%  or  better,  linage  Rcjoction:  Greater 
than  -45  dB.  IF  Frequency:  10,7  Mil/.  Modulation  Acceptance:  *  7  kHz  minimum.  TRANS- 
MITTER -  Power  Output:  ]  watt  minimum.  Stability:  .005%  or  better.  Oscillator  Fre< 
quency:  AppiQxiriMk'ly  15  MH/  Multiplier  Factor;  *<i  Modulation:  hequency  (with  limit- 
ing). GENERAL  -  Speaker  Impedance:  %\i,  Operating  Frequency  Ran^e:  143.9  to  148.3 
MHz  (unit  will  meet  specifications,  M  MH/  from  alignment  frequency  within  this  range), 
OperatJne  Temperature  Range;  +10  to  +  120  f  (-12°  to  +  47C)  Operating  Voltage: 
12  VDC  nominal    Size  (overall}:  BW*  *  IW  x  ZW*.  Weight  {including  batteries}:  2  lbs. 

NEW  Auto-Patch  Encoder 

Use  it  to  pface  telephone  calls  through  repeat- 
ers set  up  tor  touch  tone  input  —  can  even  be 
used  for  repeater  control,  12  digit  keyboard  with 
LED  keying  light  and  2-sided  epoxy  board.  De- 
signed for  "2021"  but  can  be  used  in  others. 
For  experienced  builders.      Available  November 

Kit  HWA-2021-3,  2  lbs.,  mailable   ........ 39.95 

HW-2021  Crystal  Certificates 

Crystals  designed  to  exacting  Heath  standards  assure  optimum  per- 
formance from  your  HW-2021.  A  certificate  will  be  sent  to  you  post- 
paid. You  mail  the  certificate  to  the  manufacturer  and  get  the  crys- 
tals postpaid  by  return  mail. 

HWA-2021-4,  Crystal  Certificate,  postpaid     ......  ,6.95 


HA-201  2-meter  amplifier  —  10  watts  for  27.95 

For  everyone  who  owns  a  one*  or  two-watt  transceiver  and  wants  to  get  some 
extra  output  for  very  little  money,  the  HA-201  delivers  up  to  10  watts  for  a  1Vfc 
watt  inputs. 8  watts  for  1  watt  input...  ideal  for  the  HW-2021  above. 

Completely  automatic  operation. ..all  solid-state  transmit-recetve  switching 
eliminates  relays.  Will  withstand  an  infinite  VSWR  load  without  failure.  Tuned 
input  and  output  maximize  efficiency  and  reduce  spurious  emissions.  Assem- 
bly is  a  quick  1-2  hours,  and  we've  included  both  a  dummy  toad  and  a  handy 
RF  detector  to  eliminate  the  need  for  additional  equipment  other  than  a  VTVM 
for  tune-up.  Operates  from  12-16  VDC  (HWA-202-t  or  car  battery). 

Kit  HA-201,  3  lbs.,  mailable . . . 27.95 


New  synthesized  2-meter  transceiver  joins 


Meet  the  new  Heathkit  H W-2Q26 
—  the  best  value  in  synthesized 

2-M  rigs... only  289.95 

•  Built-in  synthesizer  •  Built-in  con- 
tinuous and  burst  tone  encoders  • 
Automatic  transmitter  offset  •  Chan- 
nel activity  indicator  •  Synthesizer 
lock  indicator  »  Lever-switched  chan- 
nel selection  with  digital  readout  • 
5  kHz  channel  spacing  •  8-pole  IF 
crystal  filter  #  Built-in  speaker  • 
Microphone  &  gimbal  mount  included 


-  --. 


~«il 


Built-fn  fre- 
quency synthe- 
tizer.  Flip  the 
lever  switches 
to  the  channel 
you  want,. .fre- 
quency readout 
is  digital. 


Synthesizer  loch 
indicator  warns 
tftat  synthesizer 
fs  not  locked  on 
frequency  & 
transmitter 
will  notfcey. 


Built-in  contin- 
uous &  bunt 
tone  encoders 
are  standard 
equipment,  not 
extra-cost 
options. 


*   m 


IF 
crystal  filter 
gives  ideally 
shaped  receiver 
bandpass  for 
reduced  adja- 

cent  channel 

interference. 


Get  on  "2"  with  the  "202".. .for  only  179.95 


J7> 


HW-202  shown  with 
optional  Tone  Burst 
Encoder  installed. 


Neat  mobile  mount  supplied 
Willi  your  kit  attaches  under 
your  car's  dash.  Remove  two 
Knurled  screws,  unplug  two 
cables,  and  the  radio  and  gim- 
bal mount  can  be  quickly  re* 
moved  for  safe  keeping. 


• 


Open  design  makes  the  HW-202 
easy  to  build  (shown  with  en- 
coder board  installed}.  Nine 
built-in  adjustments  let  you 
align  without  special  Instru- 
ments< 


F) 


G) 


HW-202  Crystal  Certificates 

Crystals  designed  to  exacting  Heath  standards  assure  optimum  per- 
formance from  your  HW-202,  A  certificate  wifl  be  sent  to  you  post- 
paid. You  mail  the  certificate  to  the  manufacturer  and  get  the  crys- 
tals postpaid  by  return  matt. 

HWA-202-6,  one  Transmit  Crystal  Certificate,  postpaid 5.95 

HWA-202-7,  one  Receive  Crystal  Certificate,  postpaid 5.95 


2  Meter  FM  is  the  fastest  growing:  segment  of  Ama- 
teur Radio  today.  This  book  &  Heathkit  2-Meter  Gear 
get  you  in  on  the  fun. 

2- Meter  FM  Repeater  Circuits  Handbook  —  a  comprehensive 
treatment  of  repeaters,  antennas,  transmitters,  receivers, 
and  much,  much  more. 


Heathkit  performance  specifications  are  guaranteed 


the  growing  Heathkit  VHF  FM  line 


New  Heathkit  HW-2026  -  the  transceiver  that 
jets  you  on  2  with  synthesis  for  up  to  50%  less 

This  Is  lhe  one  you've  been  waiting  for.  State-of-the-art  technology 
and  exceptional  operating  ease  +  ..atl  in  one  easy-to-build  kit  that  can 
save  you  hundreds  of  dollars.  Compare  and  you'll  agree. 

True  Digital  Frequency  Synthesizer.  This  is  the  way  to  go  —  no  half- 
way schemes,  no  crystals  to  buy,  no  channel  limitations.  The  HW- 
2026  uses  digital  technology  with  a  voltage  controlled  oscillator 
VCO)  and  1  MHz  crystal  time  base  each  of  whose  outputs  are  di- 
vided down  to  5  kHz  and  compared  in  a  phase  detector.  You  control 
he  divisor  and  therefore  the  frequency  of  the  VCO  from  the  front 
aanel  lever  switches. 

-ever-switched  channel  selection  with  digital  readout  Just  flip  the 
evers  on  the  front  panel  to  select  any  frequency  in  any  2  MHz  seg- 
ment of  the  144  to  147.995  operating  range.  You  select  the  last  four 
ligits,  three  with  the  lever  switches  which  display  the  frequency 
directly,  and  the  last  with  the  0/5  kHz  miniature  toggle  switch.  The 
ever  switches  are  easier  to  use  than  the  usual  thumbwheels  and  the 
5  kHz  steps  make  all  2-meter  frequencies  available  to  you.  And  if  you 
nadvertently  dial  up  an  out-of-band  frequency,  don't  worry  —  the 
ransmitter  won't  key  outside  of  the  band, 

UED  status  tights  signal  you  that  the  synthesizer  is  "locked"  on  the  fre- 
quency you  dialed  up  and  whether  that  channel  is  in  use.  Convenient. 

Automatic  repeater  offset  plus  built-in  tone  encoder  means  you  can 
tfork  any  open  repeater  Use  simplex  or  the  -600  kHz  offset,  or  add 
a  crystal  to  the  "Aux."  position  for  offset.  The  encoder  has  both 
jurst  and  continuous  modes  for  access  to  most  closed  repeaters. 


10  watts  output  &  infinite  VSWfl  without  failure.  That's  a  minimum 
of  10  watts  out  and  it's  circuitry-protected  from  high  VSWR.  (For 
more  output,  see  the  HA-202  amplifier  below).  True  FM  means  great 
audio  quality  too. 

A  hot  receiver  with  superior  audio.  0.5  ^V  sensitivity... Schmitt- 
Trigger  squelch  with  a  threshofd  of  0.3  >*V  or  less.,, diode  protected 
dual  gate  MOSFETS  in  the  front  end,,JC  I.F..„duaI  conversion... 
8  pole  crystal  filter... linear  audio  response  for  a  sound  so  natural 
you'll  think  the  op.  you're  working  is  sitting  in  the  room  with  you. 
Built-in,  big  2"  x  6"  speaker  plus  jack  for  an  external  speaker. 

One  of  the  smallest  synthesized  rigs,  yet  easy  to  build  with  5  circuit 
boards.  Alignment  requires  only  a  VTVM,,«a  freq.  counter  helps  but 
alternate  methods  are  described.  Get  the  best  value  going  in  synthe- 
sized 2-M;  get  the  new  HW-2026. 

Kit  HW-2026,  12  lbs.,  mailable . ,  .289,95 

Kit  HWA-202-1,  AC  supply,  7  lbs,,  mailable 32.95 

HW-2026  SPECIFICATIONS  -  RECEIVER  -  Sensitivity:  .5  fiV  for  12  dB  SINA0  (or  15  dB 
of  quieting).  Squelcil  Threshold;  .3  Mv  or  less.  Audio  Output:  2  watts  (typical)  it  loss 
ttian  10%  THD  (5  Mil  deviation).  Image  Rejection:  Greater  than  45  dB,  Spurious  Rejec- 
tion; Greater  than  50  da.  IF  Rejection;  Greater  than  80  dB.  internally  Generated  Spuri- 
ous. Befow  1  MV  equivalent,  eicept  at  146.87,  146.90,  147.46,  147,53,  and  147.&0  MHz. 
Bandwidth:  6  dB:  15  kHz,  min.  60  dB:  30  kHz  ma*.  Modulation  Acceptance:  7.5  kHz,  mini- 
mum, TRANSMITTER  ~  Power  Output;  10  watts,  minimum.  Spurious  Output:  -40  dB  with- 
in 2  MHz  or  carrier;  -45  dB  elsewhere.  Modulation:  FMt  0  to  7  5  kHz  adjustable.  Duty 
Cycle:  100%  with  «  VSWR,  Tone  Encoder:  Burst  mode:  1300  to  2500  Hz,  6  kHz  devia- 
tion. Continuous  Mode:  70  to  200  Hz,  0.7  kHz  deviation.  GENERAL  -  Frequency  Coverage: 
144.000  to  147.995  MHz  (any  2  MM/  segment).  Frequency  Increments:  5  kHz.  Frequency 
Stability:  zb.0015%.  Transmitter  Offset:  0  and  -600  kHz  supplied,  provision  for  1  addi- 
tional. Operating  Temperature  Ranee:  -10  to  +50CC.  Current  Consumption:  Receive: 
(squelched);  700  mA,  max.  Transmit:  2.5  A,  max.  Operating  Voltage:  12.6  to  16  0  VDC, 
13.8  VDC  nominal  Dimensions;  2.75"  H  k  B.25"  W  x  9.875"  0.  Weight:  6  lbs. 


A)  Heathkit  HW-202  2-Meter  transceiver 

Operates  within  spec*  on  any  2  MHz  segment  of  the  143.9  to  148,3 
MHz  range;  provides  independent  selection  of  6  transmit  and  6  re- 
ceive channels.  And  all  12  crystals  can  be  netted  for  optimum  per- 
formance. The  transmitter  delivers  a  solid  10  watts  minimum, ..more 
than  enough  to  bring  up  most  repeaters.  Standard  narrow  band  devi- 
ation adjustable  up  to  7.5  kHz  with  instant  limiting. 

Will  operate  into  an  infinite  VSWR  without  failure.  And  the  receiver 
Fs  hot:  0.5  ^V  signal  provides  15  dB  of  quieting... squelch  threshold  is 
3,3  >iV  or  less.  Audio  is  excellent... output  to  the  speaker  is  typically 
2  watts  at  less  than  3%  harmonic  distortion.  Diode-protected  dual 
gate  MOSFETS  in  the  front  end... an  IC  IF  that  limits  at  Jess  than  10 
uV. ..dual  conversion... a  monolithic  4-pole  10.7  MHz  crystal  filter 
...a  built-in  hash  filter/ voltage  regulator  keeps  ignition  noise  out 
and  maintains  input  voltage  constant  despite  changing  car  system 
demand... complete  built-in  alignment  procedures  using  the  famous 
Heathkit  manual  and  the  front  panel  meter.  Kit  includes  a  set  of 
crystals  for  146.94  MHz  to  aid  in  tune-up  and  get  you  on  the  air  in  a 
hurry... push-to-talk  mike... quick-connecting  cable  for  12  V  hook-up 
...heavy-duty  alligator  clips  for  use  in  a  temporary  installation... 
antenna  coax  jack...gimbal  bracket... and  a  quick-release  mobile 
mount  so  you  can  store  the  rig  in  the  trunk  when  you  leave  the  car. 
Get  on  2  with  maximum  versatility  and  lowest  cost  with  the  HW-202. 
And  check  out  the  full  line  of  accessories. 

Kit  HW-202,  11  lbs.,  mailable .179,95 

HW-202  SPECIFICATIONS  -  RECEIVER  -  Sensitivity:  12  dB  SINAD*  (or  15  dB  of  quieting) 
at  ,5  >jV  or  less.  Squelch  threshold:  0.3  /*V  or  less:  Audio  output:  3  w  at  less  than  10% 
total  harmonic  distortion  <THD).  Operating  frequency  stability:  Better  than  ±.0015%. 
Image  rejection :  Greater  than  45  dB.  Spurious  rejection:  Greater  than  60  dB,  IF  rejection: 
Greater  than  80  da.  Firit  IF  frequency:  10.7  MHz  S:2  kHz.  Second  IF  frequency:  455  KHz 
(adjustable!.  Receiver  bandwidth:  22  kHz  nominal.  De-emphasis:  —  6  dB  per  octave  from 
300  to  3000  Hz  nominal.  Modulation  acceptance;  7.5  kHz  minimum.  TRANSMITTER  —  Power 
output:  10  watts  minimum.  Spurious  output:  BeJow  —45  dB  from  carrier.  Stability:  Setter 
than  ^0015%.  Oscillator  frequency;  6  MHz,  approximately.  Multiplier  factor:  X  24.  Mod- 
ulation: Phase,  adjustaofe  0-7.5  kHz,  with  instantaneous  limiting.  Duty  cycle:  100%. 
Hiftl  VSWR  shutdown:  None,  GENERAL  -  Speaker  impedance;  4  ohms.  Operating  frequency 
ranje:  143.9  to  148.3  MHz  (will  meet  specifications  ±1  MHz  of  alignment  frequency  with- 
in this  range).  Current  consumption:  Receiver  (squelched):  Less  than  200  mA.  Transmitter: 
Less  than  2,2  amperes.  Operating  temperature  range:  —12°  to  122°  F  (-25°  to  +50°  C), 
Operating  voltage  range:  12.6  to  16.0  VDC  (13.8  VDC  nominal).  Dimensions:  ZW'  H  x 
BYV  W  x  9W  D. 

B)  Tone  Burst  Encoder  for  HW-202 

Components  mount  on  a  single  circuit  board  and  fits  behind  the 
HW-202fs  removable  bezel.  The  four  tone  select  buttons  can  be  preset 
between  1800  Hz  and  2500  Hz  with  bursts  adjustable  from  0.25  second 
to  continuous.  Frequency  stability  is  :t1%  from  —30°  to  +50°  C. 
Placing  all  buttons  in  out  position  removes  encoder  from  circuit. 

Kit  HWA-202-2,  1  lb.,  mailable  ...*,-.-... 26.95 

C)  AC  Power  Supply  for  HW-202  or  HW-2026 

Delivers  13.8  VDC  at  2.2A  to  your  HW-202.  Better  than  1.0%  regula- 
tion. 120/240  VAC  wiring  options,  circuit  breaker  overload  protection. 
With  cables  and  3-wire  line  cord. 

Kit  HWA-202-1,  7  lbs.,  mailable 32.95 


D)  40- watt  2-meter  amplifier  —  NOW  59.95 

Solid  40  W  minimum  for  10  W  in.  Draws  only  7  A  maximum  from  your 
car  battery,  and  it  can  be  mounted  just  about  anywhere. 

Fully  automatic  operation ...  an  internal  antenna  changeover  relay 
and  sensing  circuitry  provide  completely  automatic  T/R  switching. 
Solid-state  design  features  husky  2N5591  output  devices  in  a  highly 
efficient  heat  sink.  Emitter-baHasted  configuration  enables  the  HA- 
202  to  withstand  VSWRs  up  to  3:1,  yet  remain  cool  and  continue  to 
run.  Tuned  input/output  circuits  provide  Jow  spurious  radiation  and 
allow  coverage  of  any  1.5  MHz  portion  of  the  band.  Final  alignment 
requires  only  a  VTVM,  wattmeter  or  SWR  bridge.  Get  your  HA-202 
today.., and  be  working  through  the  repeater  tomorrow. 

Kit  HA-202,  4  lbs.,  mailable Was  69.95  NOW  59.95 

HA-202  SPECIFICATIONS  -  Frequency  range:  143-149  MHz.  Power  Output:  20  W  @  5  W  In. 
30  W  @  7,5  W  in.  40  W  @  10  W  in,  50  W  @  IS  W.  in.  Power  rnput  (rf  drive}:  5  to 
15  W.  Input/output  impedance;  50  ohms,  nominal.  Input  VSWR:  1.5:1  max.  Load  VSWR: 
3:1  max.  Power  supply  requirements:  12  to  IS  VDC,  7  amps  max.  Operating  temperature 
range;  -30°  F.  to  +140°  F.  Dimensions:  3"  H  x  W  W  x  5Wr  0. 

E)  Standard  gain  mobile  2-M  antenna 

% -wavelength  rear  deck  whip.  3.4  dB  gain  over  Va\  -wave  vertical. 
Shunt  fed  matching  maximizes  radiation  at  point  of  lowest  SWR; 
typically  1.1.1  at  resonance.  100  watts  power  rating,  47*  stainless 
steel  radiator,  17'  of  RG-58-U  coax  with  connectors. 

Kit  HWA-202-3,  2  lbs.,  mailable  .  . 19,95 


F)  Standard  gain 


-station  2-M  antenna 


Mast  mount  3fc-wave  vertical  with  radiafs,  3.4  dB  gain  over  Yi-wave 
ground  plane;  superior  to  conventional  or  end  fed  Yz-wave  antennas. 
143*149  MHz,  field  adjustable.  Enclosed  matching  transformer;  50 
ohm  impedance.  SWR  at  resonance,  1.5:1  or  better.  200  watts  FM 
power  rating.  Hardware  inc.  for  mounting  to  1"-1H"  mast.  Coax 
not  inc. 

Kit  HWA-202-4,4  lbs.,  mailable 19.95 


G)  Super  gain 


2-M  colinear  antenna 


Optimized  low  angle  radiation  by  phasing  of  44  and  34  wave  radia- 
tors, 5,2  dB  gain  over  Va  wave  vertical.  180°  swivel  ball.  200  watt 
FM  power  rating.  6  MHz  bandwidth;  1.5:1  or  better  SWR.  Typical  SWR 
at  resonance,  1.1:1*  Height:  antenna  &  mount,  85".  Removable  stain- 
less steel  elements.  17'  of  RG-58-U  coax  with  connectors. 

HWA-202-9,  3  lbs.,  mailable 37.95 


H)  NEW  Super  gain  fixed  station  2-M  colinear 

6  dB  gain  over  V*  wave  ground  plane  from  two  H  wave  colinear  ra- 
diators with  V*  wave  phasing.  140-150  MHzt  field  adjustable.  6  MHz 
bandwidth  for  2:1  or  better  SWR.  Resonance  SWR,  1.2:1  at  antenna. 
One  hw  FM  power  rating,  for  repeater*  fixed  station.  Shunt  fed  with 
DC  grounding,  SO-239  connector  Alum,  vertical  element  117"  Jong, 
4  radials;  21"  alum.  rod.  Wind  load,  26  lbs.  at  100  mph;  wind  survival, 
100  mph.  Mounts  to  1%f'  OD  vertical  pipe,  Less  coax. 

Kit  HWA-202-1 0,  8  lbs.,  mailable  . . 47.95 


New  5-  Band  SSB  Transceiver -The  HW-104 
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Now  the  latest  in  broadband  technology 
moves  into  the  lower  cost  HW-series...the 
new  HW-104  Transceiver., .only  539.95 

Concepts  continued,  in  keeping  with  the  tradition  of  the  famous 
Heathkit  HW-series  of  transceivers,  the  new  HW-104  is  the  proud  in- 
heritor of  the  advanced  technology  pioneered  by  the  SB-104  and  the 
high  value  concept  of  the  HW-101. 

Completely  solid-state... from  receiver  front  end  to  transmitter  out. 

Totally  broadbanded.  Instant  QSY*  Just  choose  the  band,  frequency; 
and  mode.  Stays  in  tune  anywhere,  any  band,  without  preselector, 
load,  or  tune  controls. 

Clean  transmissions. ..100  watts  out  or  1  watt.  Low  harmonic  and 
spurious  radiation.  At  100  watts,  third  order  distortion  is  down  30  6B 
and  carrier  and  unwanted  sideband  suppression  are  down  55  dB. 

Clean,  clear  reception... thanks  to  the  broadband  design  that  mini- 
mizes cross-modulation  and  intermodulatlon.  Active  devices  are 
minimized  ahead  of  the  4-pole  crystal  filter.  Adjacent  signal  overload 
is  minimized  and  yet  sensitivity  is  less  than  1  /iV.  Convenient,  too... 
with  a  15  MHz  WWV  receive  position  on  the  band  switch  and  a  "pull- 
to-calibrate'1  position  on  the  RF  gain  control. 

Easy-to-read  circular  dial  Coverage  from  3.5  MHz  to  29.0  MHz.  These 
are  the  two  notable  differences  between  the  HW-104  and  its  parent 
SB-104.  The  dial  spinner  covers  about  15  MHz  per  turn,,. smoothly. 
Built-in  100  kHz  and  25  kHz  calibrator  insures  the  dial  accuracy 
within  2  kHz  (dial  markings  ate  5  kHz).  Backlash  is  50  Hz  or  less. 
The  VFO  behind  that  dial  is  the  same  basic  circuitry  as  the  SB-104 
with  less  than  100  Hz/ hour  drift  after  warmup.  And  if  you  need  the 
top  end  of  the  10  meter  band,  order  the  HWA- 104-1  accessory  for 
the  necessary  crystals  and  coils  to  get  there  (they  all  fit  on  circuit 
boards  already  in  the  chassis). 

Easy  to  build  and  align.  Nearly  everything  mounts  on  phenolic  plug- 
in  circuit  boards  and  2  wiring  harnesses  reduce  much  of  the  point- 
to-point  wiring.  An  extender  circuit  board  aMows  easy  checking  while 
operational.  Because  of  broadband  design,  alignment  is  simple... 
all  you  need  is  a  dummy  load,  a  microphone,  and  a  VTVM.  When 
you've  finished,  it's  ready  to  go  mobile  (for  fixed  station  use,  order 
the  HP-1144  supply)-  Everything  you  need  on  a  back  panel  is  there 
and  we  even  kept  the  lighted  call  sign  on  the  "black  out"  front  panel. 
Optional  accessories  include  noise  blanker.  CW  crystal  filter,  10 
meter  option,  speaker,  and  mobile  mount  And  you  can  use  the  SB- 
614  Station  Monitor  and  SB-634  Station  Console  with  your  HW-104. 

An  experience  in  operating... a  lesson  in  value.  Both  are  super  and 
you  get  both  in  the  new  HW-104'. 
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All  solid-state*,  .including 
the  finals.  Output  wtr* 
ranted  far  one  year. 
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Completely  broadbanded. 
No  tuning  from  3  to  30 
MHz ♦.. Instant  QSf. 


Built-in  100  Hi  &  23  fcHi 
calibrator.  Keeps  your  dial 
scale  accurate  to  2   kHz, 


Kit  HW-104,  31  lbs.t  mailable 539.95 

Kit  HP-1144,  AC  power  supply,  28  lbs.,  mailable .39.95 

Kil  HS-1661,  station  speaker,  5  lbs.»  mailable .19.95 

Kit  HWA-104-1,  ten-meter  accessory,  1  lb.,  mailable 16,95 

SBA-104-1,  noise  blanker,  1  lb.,  mailable , .26.85 

SBA-104-2,  mobile  mount,  6  lbs.,  mailable 38.95 

SBA-104-3,  400  Hz  CW  crystal  filter,  1  lb.,  mailable    . . . . .  .39.95 


HW-104  SPECIFICATIONS  -  GENERAL  -  Active  Devices:  All  solid-state.  Frequency  Cover 
age.  3.5  MHz  through  29.0  NIHz  amateur  bands,  (through  29.7  MHz,  with  HWA-104-1 
accessories)  WWV  receive  only)  on  15  MM/,  frequency  stability!  Less  than  LOO  Hz/hour 
drift  after  30-min.  warmup;  less  than  100  Hi  drift  for  ±10%  change  in  primary  voltage. 
Modes  of  Operation:  Selectable  upper  or  lower  sideband  (suppressed  carrier)  and  CW. 
Dial  Accuracy:  Within  Z  kHz  after  calibration  at  nearest  100  k Hi  marker.  Built-in  cali- 
brator provides  100  kHz  and  25  kHz  markers.  5  kHz  dial  markings.  Tufting  Rate;  Approx- 
imately 15  kHz  per  turn.  Audio  Frequency  Response;  350  to  2450  Hz  ±75  Hz  (6  dB  band- 
width)  Tuning  Backlash:  50  Hz  or  less.  Phone  Patch  Impedance:  4Q  output  to  speaker; 
high  impedance  output  to  transmitter.  Power  Requirements:  H.8  VDC  nominal  (maxi- 
mum 16  VDC)  at;  Receive:  2  amps.  Transmit  low  power;  3  amps.  Transmit,  high  power: 
20  amps.  TRANSMITTER  -  RF  Power  Output:  High  Power  {SOU  nonreactive  load),  SSB: 
100  watts  PEP  ±1  dB.  CW:  100  watts  -1  dB.  Low  Power:  SSB:  1  watt  PEP  (minimum), 
CW=  1  watt  (minimum).  Output  impedance:  50  ohms,  less  than  2:1  SWR.  Carrier  Suspen- 
sion; 55  dB  down  from  100  watt  single -tone  output  at  1000  Hi  reference.  Unwanted 
Sideband  Suppression:  55  dB  down  from  100  watt  single-tone  output  at  1000  Hz  refer- 
ence. Harmonic  Radiation:  45  dB  below  100  watt  output.  Spurious  Radiation;  -50  dB 
within  ±3  MHz  of  carrier,  except,  on  the  3,5  band,  —40  at  3.395  MHz.  -60  dB  greater 
than  ±3  MHz  from  carrier.  Third  Order  Distortion:  30  d9  down  from  two-tone  output, 
reference  at  100  watts  PEP.  Transmit/Receive  Operation:  SSB:  PTT  or  Vox.  CW;  Keyed- 
tone  Vox  or  Manual  NOTE:  In  the  low  power  mode  all  transmit-receave  switching  is 
solid-state.  CW  Sidetone,  Internally  switched  to  speaker  or  headphones  in  CW  mode. 
Approximately  700  Hz  tone.  Microphone  Input;  High  impedance  with  a  rating  of  -45  to 
—  55  oB;  approximately  25  kU  to  match  Heath  desk-type  microphone.  RECEiVER  -  Sensi- 
tivity: Less  than  1  microvolt  for  10  dB  signal-plus-noise-to-ncise  for  SSB  operation. 
Selectivity:  2.1  kHz  minimum  at  6  dB  downr  7  kttz  maximum  at  &Q  dB  down,  CW  S*!«- 
tmty  (with  accessory  CW  filter):  400  Hz  at  6  dB  down,  2  kHz  at  60  dB  down.  Overall 
Gain:  less  than  1  microvolt  for  0.5  watt  audio  output.  Audio  Output:  2.5  watts  Into  4 
ohms,  1.25  watts  into  8  ohms,  at  less  than  10%  THD.  Low  impedance  headphones  (4*8 
ohm),  AGC:  Less  than  1  millisecond  attack  time;  switch  selectable  100  jisec  and  1  S 
release,  and  OFF.  Intermodular  on  Distortion:  -60  dB.  Image  Rejection:  —  60  dB.  IF  Re- 
jection: -50  dB,  Internally  Generated  Spurious  Signals:  Below  2  microvolt  equivalent 
antenna  input,  except  at  3,65,  374.  14.25,  and  2 1.2  MHz.  MECHANICAL  -  Front  Panel 
Controls/Switches:  AGC  -  Off,  Slow,  Fast;  AF  Gain;  Microphone  Jack;  Headphone  Jack; 
Main  Tuning;  Mic/DW  Level;  Vox  Gain;  Vox  Delay;  Bandswitch;  RF  Gain/Calibrator  On- 
Off.  Pushbuttons;  ALC  [Meter)r  13. BV  (Meter);  Relative  Power  (Meter);  Vox  (On/Off h  25/ 
100  kHz  Calibrate  Select;  Noise  Blanker  (0n/0ff);  LSB  (Mode);  USB  (Mode);  CW  (Mode); 
Tunej  Hl/Lo  (Power  Select};  PWR  (On/Off).  Rear  Panel  Controls/Sockets:  Anti-Trip;  Side- 
tone  Leveij  Linear  Amplifier  ALC  Input;  Phone  Patch  input;  Phone  Patch  Output;  Key 
(CW)  Input;  Speaker  (4  ohm}  Output;  Spare  (2);  Receiver  Audio  Input;  VFO  Input,  VFO 
Output;  IF  Output;  Driver  Output;  Ground  Post;  Power  Plug;  Accessory  Socket  (includes 
relay  output);  Antenna  Input;  Receiver  Antenna  Input;  Common/ Separate  Antenna  Switch. 
Cabinet  Dimensions:  (less  knobs,  feet,  sockets,  rails)  5W  H  x  K"  W  x  13W  0 
(14.&  cm.  x  36.75  cm.  x  35.24  cm.}.  Net  Weight:  20  lbs.  (7  kg.) 

HS-1661  Station  Speaker.  Styled  to  match  the  HW-104;  response 
tailored  to  SSB,  Cable  and  plug  are  included. 

Kit  HS-1661,  5  lbs.,  mailable  ■ .**.....».,....*»,  .19.95 

HS-1661  SPECIFICATIONS  -  Speaker  Size;  5"  x  7"  oval.  Voice  Coil  Impedance:  3.2  ohms. 
Frequency  Response:  300  to  3000  Hi.  Magnet  Weight:  3.16  oi>  Cabinet;  Aluminum  with 
green  wrinkle  finish.  Dimensions:  5ft"  H  x  BWf  W  x  bWf  D. 


Circuit  board  construction 
seven  major  boards  can  be 
extended   for  adjustment. 


Optional  noise  blanker  for 
up  to  SO  dB  of  effective 
blanking. 


Complete  back-panel  con- 
nections: Access  in  &  out 
to   everything  needed. 


Heathkit  performance  specifications  are  guaranteed 


Go  CWfor  More  Fun  and  Challenge 


New  Solid  State  Electronic  Keyer... 49.95 

Sending  code's  easy  with  the  HD-1410  whether  you're  operating  base  or  portable. 
The  dot  and  dash  paddles  travef  and  tension  are  easity  adjustable,  When  the  two 
paddles  are  treated  as  onet  the  HD-1410  operates  like  a  single*paddle  keyer  with 
dot  and  dash  memories.  Iambic  operation  forms  most  characters  with  reduced 
wrist  movement  Dots  and  dashes  are  self-completing  and  always  in  proper  pro- 
portion. During  construction,  you  select  the  speed  range  you  want— 10  to  35  words 
per  minute  or  10  to  60  words  per  minute,  Operates  on  120  VAC  or  12  VDC.  Adjust- 
able sidetone  frequency,  built-in  speaker,  headphone  jack.  Styled  to  match  our 
famous  "SB1'  line. 

Kit  HD-1410,  5  lbs.,  mailable 49.95 

HD-1410  SPECIFICATIONS  -  Keying  Speed:  Variable  from  under  10  to  over  35  or  from  under  10  to  over  SO 
wpm.  Keying  Output,  Positive  Line  to  Ground:  max.  voltage  open  circuit  or  spikes  -  300  volts.  Max.  cur- 
rent -  200  rnA.  Keying  Output,  Negative  Line  to  Ground:  max,  voltage  open  circuit  or  spikes  -  200  volts. 
Max.  current  -  10  mA.  Audio:  internal  speaker  or  jack  for  optional  hi-Z  (at  least  500  ohms)  headphones. 
Sidetone:  adjustable  from  500  to  1000  Hi.  Internal  Controls:  sidetone  frequency,  paddle  tension,  paddle 
travel.  Rear  Panel  Connections:  AC  power  cord,  12-voEt  power  input,  keyer  out,  headphones,  receiver  audio 
inr  ext.  key.  Temperature  flange:  oDC  to  +40°C  (tvp,  —  1CPC  to  +40oCJi  or  approx,  50°F  to  105°F.  Power 
Requirement:  120/240  VAC  (J:1Q%),  60/50  Hi,  3,5  watts  or  10-14.5  VDC,  negative  ground,  150  mA. 
Dimensions:  approx.  3"  H  x  5"  W  x  7Wf  D.  Net  Weight;  3  lbs. 


C) 


A)  The  famous  Heath  kit  3-band  QRP 
CW  Transceiver... 89.95 

Work  the  world  on  one  or  two  watts.  That's  the  challenge  of  QRP. .. 
and  the  HW-7  rs  ready  to  help  you  meet  it.  And  whether  you're  an 
avid  QRPer,  an  experienced  OM  looking  for  a  portable  emergency/ 
vacation  rig,  you'll  appreciate  the  HeathkJt  HW-7,  The  all  solid-state 
circuitry  features  both  built-in  high  stability  VFO  and  crystal-con- 
trolled transmit  capability.  Direct  conversion  receiver  circuitry  de- 
livers solid-copy  with  as  little  as  1  microvolt  input.  The  transmitter  has 
3  watts  input  on  40  meters... 2Y2  watts  on  20  meters.., and  2  watts 
on  15.  Band-changing  and  tune-up  are  quick  and  simple:  pushbutton 
Dand-selecti on... large  mam  tuning  dial  with  6  to  1  vernier  drive 
that's  virtually  backlash-free. ..receiver  preselector  marked  tor  40.  20 
and  15  M  bands, ..single-knob  final  tuning.  Pushbutton  crystal  trans- 
mit provision  is  ideal  for  roundtables  and  nets. 

Fop-value  features  include:  built-in  sidetone... front  panel  relative 
Dower  meter... break-in  keying  with  adjustable  T/R  delay ...  head- 
phone Jack.,. small  size  and  ffght  weight,  The  HW-7  can  be  operated 
From  the  accessory  AC  power  supply,  an  equivalent  low  impedance 
supply,  or  12  VDC  lantern  or  auto  batteries. ..draws  only  35  mA  on 
receive,  450  mA  on  transmit  Assembly  is  easy,  quick  (about  3  even- 
ings) and  fun,  AH  circuitry  mounts  on  a  single  circuit  board.  Get  an 
excellent  QRP  rig,, .and  a  portable  rig.,, and  a  low  cost  Novice  rig 
,.,get  your  HW-7  now. 

Kit  HW-7,  Transceiver,  less  batteries, 

5  lbs.,  mailable , . .  89,95 

Kit  HWA-7-1,  low  voltage  power  supply  provides  13  VDC  to  power 
the  HW-7  Transceiver  from  an  AC  power  source.  120/240  VAC  opera- 


:ion.  4  lbs.,  mailable 


•  *  * , 


*  *  *  *  p 


.... 


14.95 


HW-7  SPECIFICATIONS -T«AHSHiTTER;  RF  Power  Input;  3  watts  On  40  meters,  2.5  watts 
in  20  meters-  2  watts  on  15  meters.  Frequency  Control;  40  meter  crystal,  or  built-in 
vT0  on  40  meters.  20  meter  crystal  or  built-in  VFO  on  20  meters.  15  meter  crystal,  or 
suilMrt  VFO  on  15  meters.  Output  Impedance:  50  U  unbalanced.  Sidetone:  Built-in.  Spur* 
ous  and  Harmonic  Levels:  At  least  25  dB  down.  RECEIVER:  Sensitivity;  Less  than  1 
microvolt  provides  a  readable  signal.  Selectivity;  1  kHz  at  6  dS  down.  Type  of  Reception: 
CW,  Audio  Output  Impedance:  1000  Q  nominal.  GENERAL:  Frequency  Coverage:  40  meters 
7.0  to  ?;2  MHz.  20  meters,  14,0  to  14.2  MHz.  15  meters,  21.0  to  21,3  MHz.  Frequency 
Stability :  Less  than  100  Hz  drift  after  10  minutes  warnuip.  Power  Required:  13  volts  DC, 
35  mA  receive  and  450  mA  transmit.  Dimensions:  4V*r'  H  x  %V*tf  W  x  BW  D,  including 
knobs  and  feet 

B)  One  of  the  world's  most  popular  CW  rigs... 
the  Heathkit  HW-16...129.95 

We've  sold  thousands  of  these  fine  rigs . . ,  if  s  a  rare  ham  that 


hasn't  at  least  operated  the  HW-16.  Why  so  popular?  The  features 
speak  for  themselves:  optimum  CW  operation  on  the  first  250  kHz  of 
the  80,  40  and  15  meter  bands... true  break-in  capability  with  solid* 
state  T/R  switching '.. 75  watt  input  for  Novices,  up  to  90  watts  for 
General  and  above  ^.crystal-controlled  transmit  with  VFO  receive.,, 
provision  for  VFO  transmit  with  Heathkit  HG-10B  VFO ...500  Hz  CW 
selectivity  with  high  quality  crystal  filter... receiver  sensitivity  better 
than  1  microvolt... built-in  sidetone ♦,  Jront  panel  Ret  Pwr/ Plate  Cur- 
rent meter,.. easy,  enjoyable  assembly  with  the  famous  Heathkit  man- 
ual.. Jinal  assembly  and  checkout  requires  only  a  VTVM,  dummy  load, 
key  and  appropriate  crystals. 

Kit  HW-16,  25  lbs.,  mailable  . , . . 129.95 

HW-16  SPECIFICATIONS-TRANSMITTER  SECTION:  RF  power  input:  50-90  W  (adjustable). 
Frequency  control:  80  meter  crystal  or  VFO  on  80  meter  band.  80  or  40-meter  crystal, 
or  VFO  en  40-meter  baivi  40-meter  crystal  or  VFO  on  15-meter  band.  Keying:  Grid-olock. 
Break-in  with  automatic  antenna  switching  and  receiver  muting.  Output  impedance:  50 
ohm  unbalanced,  SWH  less  than  2s  L  Sidetone:  Neon  lamp  relaxation  oscillator.  RECEIVER 
SECTION:  Sensitivity:  Less  than  1  MV  for  10  dB  S  +  N/N.  Selectivity:  500  Hi  at  6  d8  down. 
Intermediate  frequency:  3396  kHz.  Antenna  impedance:  50  ohm,  unbalanced.  External 
speaker  impedance:  8  ohm.  GENERAL:  Frequency  coverage:  3.5  to  3  75  MHz,  7,0  to  7,25 
MHz.  21.0  to  21,25  MHz.  Power:  120  VAC,  50-60  Hz.  Dimensions:  6W  H  t  13W  W  K 
11W  D. 


C)  Code  Practice  Oscillator. . .  9.95 

As  much  fun  to  build  as  H  Is  to  use— and  it  makes  a  great  starter  kit 
for  a  beginning  CW  operator.  The  molded  plastic  cabinet  with  dark 
green  front  panel  matches  Heathkit  "SB"  series  gear. 

Safe,  portable  and  reliable,  the  HD-1416  is  designed  in  the  Heath 
tradition  of  top  quality  and  value.  Most  components  mount  on  a  single 
circuit  board  for  easy  assembly.  The  unit  operates  from  a  single  inex- 
pensive 9*volt  transistor  battery  (not  supplied)  and  comes  complete 
with  telegraph  key  and  phone  jack.  The  oscillator,  with  built-in 
speaker,  has  a  separate  control  for  volume  on  the  front  panel  — as 
well  as  a  tone  control  accessibfe  from  the  back  of  the  cabinet.  The 
HD-1416  can  also  be  used  as  a  side  tone  oscillator  with  any  trans- 
mitter using  grid  block  keying— such  as  the  Heathkit  DX-60B. 

Kit  HD-1416,  2  lbs.t  mailable 9-95 

HD-1416  SPECIFICATIONS -Mode  of  Operatmn:  Speaker  or  headphones.  Tone  Frequency: 
200-800  Hi  adjustable.  Battery  Required:  3-volt  transistor  battery  equivalent  Neda  =1604 
{not  supplied).  Speaker:  45  ohms.  Headphones:  8  2DGQ  ohms  Sidetone  Oscillator:  Grid 
block  keying  transmitters  (400  volts  DC,  negative  maximum).  Controls;  Volume,  Tone 
(internal),  front  Panel  Connections:  Key,  Phone  jack.  Transistors:  2)  MFSA20,  (1)  2 N 5249* 
Color:  Wrinkle  grey  and  dark  green. 


Heathkit  SB 


Start  your  own  ham  shack  library  with 
these  outstanding  booh  values; 


Single-Sideband:  Theory  and  Practice  —  a  one-source  guide 
emphasizing  basic  principles  4  circuitry  rather  than  math, 
£DP-1 20,   6.95* 

Radio  Handbook  -  the  standard  work  on  practical  &  theo- 
retical aspects  of  radio  com  muni  cations  and  electronics. 

t»r*   M     ■    |  r      ■     -fa     ft     I      ■>     #     -i     •     *»*■*«**«■-***■     :"     #■■*■■      I     +     ri-     4-     ■      ■     I  Q  ■** 

*$tO  minimum  order  for  book  only  purchase.  No  minimum 
when  boofc  order  accompanies  kit  order,  Include  35C  for 
each  book  to  cover  postage  and  handling, 


Heathkit  products  are  the  result  of  a  quarter-century  of  kit  engineering  experience 


world  famous  performance  &  value 


A)  SB-401  SB  Transmitter... 389.95 

Thousands  of  hams  the  world  over  are  using  this  renowned  series  of 
transmitters  for  a  lot  of  reasons,  but  one  stands  out  above  all  ...its 
performance/ value  ratio.  Stable,  convenient,  powerful...  at  a  reason- 
able price, 

180  watts  PEP.  USB  or  LSB,  170  watts  CW  input,  from  3,5  to  30  MHz, 
with  a  crystal  controlled  heterodyne  oscillator  and  preassembled  and 
aligned  linear  master  oscillator  for  accuracy  and  stability  you  can 
count  on.  Versatile,  too... use  ft  in  "transcetve"  with  any  Heathkit 
SB-300  series  receiver,  or  with  any  other  by  adding  the  SBA-401-1 
Crystal  Accessory.  Other  features  include:  voice  operated  (VOX)  and 
push-to-talk  (PTT)  control  in  SSB  mode;  break-in  keying  in  CW  mode; 
built-in  antenna  change-over  relay,  switched  120  VAC  for  an  external 
antenna  relay,  crystal  filter  type  SSB  generator,  automatic  level  con- 
trol for  low  distortion,  high  talk  power  The  large  circular  dial  has 
calibrations  every  kHz  and  covers  100  kHz  per  revolution  for  a  band- 
spread  equal  to  about  10  feet  per  megahertz;  the  slide-rule  dial  pointer 
indicates  the  number  of  rotations  of  the  circular  dial,  The  5~  function 
meter  indicates  grid  current,  plate  current*  ALC  action,  plate  voltage, 
and  relative  power  output,  Dual  voltage  primary,  transformer  operated, 
silicon-diode  power  supply  for  long  life  and  low  heat  power.  Build  it 
...enjoy  It 

Kit  SB-401,  36  lbs.,  mailable fi  389-95 

SBA-401-1,  Crystal  pack.  1  lb.*  mailable 29.95 

SB -401  SPECIFICATIONS  -  Emission;  SSB  (upper  or  lower  sideband)  and  CW.  Power  input: 
170  W  CW,  1&0  W  P,E,P,  Power  output:  100  W  (B0-15  meters).  80  W  {10)  meters.  Output 
impedance;  50-75  ohm  -  less  than  2:1  SWR.  Frequency  range:  80-10  M  amateur  bands. 
Frequency  stability:  -  100  Kz/hf.  drift  after  20  mm,  warmup.  Carrier  suppression;  55  dB 
below  peak  output.  Unwanted  sideband  suppression:  55  dB  @  1  kHz.  Intermodulation  dis- 
tortion: 30  dB  below  peak  output  (two-tone  test).  Keying  characteristics:  fireak -in  CW  pro- 
vided by  operating  VOX  from  a  keyed  tone  (Grid  block  keying),  CW  sidetone:  1000  Hz. 
AlC  characteristics:  -10  cB  @  0.2  nJA  filial  grid  current.  Noise  level:  40  dB  beiow  rated 
carrier.  Visual  dial  accuracy-  Within  200  Hz  {all  bands).  Backlash.  Ml  Hz,  Oscillator  feed- 
through  or  mixer  products;  55  dB  below  rated  output  (except  3910  kHz  crossover  which  Is 
45  dB-.  Harmonic  radiation;  35  dB  below  rated  output,  Audio  input;  High  impedance  micro- 
phone or  phone  patch.  Audio  frequency  response:  350-2450  Hz  ±3  dB.  Power  require- 
ments: 80  W  Stay,  260  W  key  down  @  120/240  VACf  50/60  Hz.  Dimensions:  6W  H  x 
1W  W  x  13%"  D. 

B)  SB-303  Receiver. .  .389.95 

80  through  10,  SSB,  CW,  RTTY,  and  AM,.. the  world  over,. .all  at  your 

fingertips  in  this  solid-state  wonder  of  stability,  selectivity,  and  sensi- 
tivity, The  preassembted,  prealigned  solid-state  LMO  and  crystal  con- 
trolled heterodyne  oscillators  assure  stable  and  linear  tuning  with  a 
calibrated  dial  readout  in  1  kHz  increments  and  100  Hz  stability.  Cali- 
brate it  with  its  built-in  dual  frequency  inteq rated  circuit  crystal  calf- 
brator  with  markers  for  every  100  kHz  or  25  kHz.. .or  tune  IS  WWV  at 
15  MHz.  It  has  a  0.25  microvolt  sensitivity  and  2.1  kHz  SSB  selectivity 
to  keep  you  going  even  when  the  band  isn't,  and  an  RF  attenuator  to 
use  when  it  is.  Three-position  AGC,  too,  to  make  SSB  operating  easier. 

Solid-state  circuitry  has  28  silicon  transistors  including  4  MOSFETS 

and  an  IC  plus  a  transistor-regulated  dual-primary  power  supply  to 
control  oscillators  under  varying  line  voltages  and  load  conditions. 
Power  and  antenna  connections  for  two  VHF  converters  and  four 
spare  sockets  for  adding  Heathkit  station  accessories. 

Easier-than-ever  assembly  with  modular  plug-In  Switch-Boards  and 
circuit  boards,  plus  extender  boards  for  easier  adjustment... all  you 
need  for  alignment  is  an  1 1-megohm  VTVM. 


Kit  SB-303,  22  lbs.,  mailable 

SBA-301-1,  Optional  3.75  kHz  AM  crystal  filter, 
1  lb.,  mailable  

SBA-301-2,  Optional  400  Hz  CW  crystal  filter, 
lb. i  mailable   ....,,.,.. #*. 


*  »  *  - 


.  * .  .  . 


-    389.95 

. . .  , .  24.95 
29.95 


SB-303  SPECIFICATIONS  -  Frequency  range;  18-10  M  amateur  bands;  15  MHz  WWV.  Inter- 
mediate frequency  (IF):  3,395  MHr.  Frequency  stability:  <100  Hz  drift/hr.  after  10  mln. 
warmup  -  100  Hz  drift  for  ±10%  line  voltage  variation,  Modes  of  operation:  SSB,  CW, 
AM,  RTTY.  Sensitivity:  <0.25  i*V  for  10  dB  S  +  N/N  for  SSB  operation.  Overall  gairt:  <1.5 
/iV  input  for  0.5  W  audio  output  (single  tone  SSB).  AGC  Characteristics:  Blocking  —  >3.0 
V  CW/SSB/RTTY.  Dynamic  Range  —  >150  dB  CW/SSB.  RF  Attenuator  -  variable  0,40  dB 
nominal.  Selectivity:  SSB  -  2,1  KHz  @  6  dB  down,  5.0  kHz  max.  @  60  dB  down  (crystal 
filter  supplied)*  CW  -  400  Hz  @  6  OB  town,  2.0  kHz  max.  @  60  dB  down  (accessory  CW 
crystal  fitter)-  AM  -  3.75  kHz  @  6  dB  down,  10  kHz  max,  @  60  dB  down  [accessory  AM 
crystal  filter).  RTTY  -  2.1  kHz  @  6  dB  down,  5.0  kHz  max.  @  60  dB  down  (uses  SSB 
crystal  fitter).  Image  rejection:  >60  0B.  IF  rejection:  3.395  —  >55  dB.  8595  —  >50  dB. 
Spurious  response:  Afl  below  1  /iV  equivalent  signal  input.  Temperature  ranges:  10- C- 
5€-C  ambient.  Dial  accuracy:  Electrical  —  Within  400  Hz  after  calibration  at  nearest  100 
kHz  or  25  kHz  point.  Visual  -  Within  200  Hz.  Calibration:  Every  100  kHz  or  25  kHz,  Dial 
Accuracy:  No  more  than  50  Hz.  Antenna  Input  Impedance:  50  ohm  nominal  unba lanced . 
Audio  response:  SSB-  350-2420  Hz  nominal  (H>  6  OB.  CW  (with  accessory  filter)  -  800- 
1200  Hz  nominal  @  6  dB.  AM  (with  accessory  filter)  -  200-3500  Hz  nominal  @  6  dB. 
RTTY  -  1B4Q-3940  Hz  nominal  @  6  dB.  Audio  output  impedance:  Speaker  —  a  ohm;  Head- 
phones -  Low  impedance.  Audio  Output  Power:  A  W  <  10%  distortion.  Muting:  Open 
external  ground  at  mute  socket  Power  Requirements:  120/240  VAC,  40  W  max.  Cabinet 
Dimensions:  6H"  H  x  12**"  W  x  13"  D  Overall  Dimensions  (with  knobs  &  feet  installed)! 
7%"  H  x  12W  W  x  14"  D. 


C)  You  can't  beat  the  price  on  this  5-band 
transceiver... the  famous  HW-1 01  ..299.95 

One  of  the  world's  best  transceiver  values.  If  you've  shopped  the 
amateur  radio  world  for  transceivers,  we  think  you'll  ayree  the  HW-1 01 
is  tough  to  beat  in  price. .,or  performance.  Even  its  accessories  cost 
less.  Compare  and  be  convinced. 

Hybrid  design,  full  featured.  20  tubes  and  19  semiconductors  are 
combined  with  the  operating  features  you  need.  180  watts  input  PEP 
170  watts  input  CW;  0.35  /tV  sensitivity:  FET  VFO:  PTT  and  VOX  with 
anti-trip;  triple  action  level  control;  smooth  dial  drive  with  36-to-1 
ratio;  built-in  100  kHz  calibrator;  4-funetion  meter  for  receive,  ALC  on 
transmit,  relative  power  output,  or  final  cathode  current;  all  going  for 
you  on  USB,  LSB,  or  CW  on  BO  through  10. 

Easy  to  build.  Circuit  boards,  wiring  harness,  and  ■■Switch-Boards" 
make  it  happen  fast  and  easy,  BuiJd  it,,. join  the  thousands  of  hams 
who've  found  you  can't  beat  it. 

Kit  HW-101,  23  lbs,,  mailable ......,, 

SBA-301-2,  400  Hz  CW  crystal  filter,  1  lb.,  mailable  ...... 


299.95 


HW-101  SPECIFICATIONS-  RECEIVER:  Sensitivity:  <0.35  MV  for  10  dB  S+N/N  for  $SB 
operation.  SSB  selectivity:  2,1  kHz  mln.  @  6  da  down;  7  kHz  ma*.  @  60  dB  down  (3.395 
MHz  filter).  CW  selectivity;  (optional  SBA-301-2  CW  crystal  filter);  400  Hz  min,  @  6  dB 
down;  2.0  kHz  ma*.  @  GO  dB  down.  Input:  Low  impedance  for  unbalanced  coaxial  input. 
Output  impedance:  8  ohm  speaker,  and  riigti  impedance  headphone.  Power  output;  2  watts 
with  <  10%  distortion.  Spurious  response:  Image  and  IF  reaction  >50  dB.  TRANSMITTER; 
DC  power  input;  SSB  ISO  watt  PEP  (normal  voice,  continuous  duty  cycle).  CW  170  watts 
(50%  duty  cycle).  RF  power  output:  100  watts  on  SO  through  IS  meters;  80  watts  on  10 
meters  (50  Ohm  non-reactive  load;.  Output  impedance:  50  ohm  to  75  Ohm  with  <2:1  SWR. 
Oscillator  feed-through  or  mixer  products:  55  dB  below  rated  output  Harmonic  radiation: 
45  dB  below  rated  output,  Transmit-receive  operation:  SSB:  PTT  or  VOX.  CW:  Provided  by 
operating  VOX  from  a  keyed  tone,  using  grid-block  keying.  CW  sidetone:  Internally 
switched  to  speaker  or  headphone  in  CW  mode.  Approx,  1000  Hz  tone.  Microphone  input: 
High  impedance  with  a  rating  of  -45  to  -55  dB.  Carrier  suppression:  45  dB  down  from 
single-tone  output.  Unwanted  sideband  suppression:  45  dB  down  from  single-tone  output 
at  1000  Hz  reference.  Third  order  distortion!  30  dB  from  two-tone  output.  RF  com- 
pression fTALC*):  >io  d9  at  .1  mA  final  grid  current.  GENERAL:  Frequency  towage:  80- 
10  M  amateur  bands,  Frequency  stability;  <  100  hertz  per  hour  drift  after  45  minutes 
warmup  from  normal  ambient  conditions,  <100  Hr  for  ii:I0%  line  voltage  variations. 
Modes  of  operation:  Selectable  upper  or  lower  sideband  (suppressed  carrier)  and  CW. 
Dial  calibration:  5  fcHz  Calibration:  JDO  kHz  crystal.  Audio  frequency  response:  350  to 
2450  Hz.  Power  requirements:  700  to  850  volts  at  2S0  mA  with  .1%  maximum  ripple;  300 
volts  at  ISO  mA  with  .05%  maximum  ripple;  —115  volts  at  10  mA  with  5%  maximum 
ripple;  12  votts  AC-  DC  at  4.76  amps,  (see  fixed  &  mobile  power  supplies  below).  Cabinet 
dimensions:  6ft4"  H  x  14  V  W  x  13  W  Q, 

*Triple  Action  Level  Control. 


D)  Get  your  station  on  the  road 

an  HP-1 3B  Mobile  Power  Supply . . .  84.95 

The  sof id-state  circuit  has  been  further  refined  for  improved  starting 
and  power  transistor  protection.  The  bias  voltage  is  now  fixed  and 
we've  put  heavier  wires  fn  the  filament  leads  of  the  power  cable. 

Kit  HP-13B,  DC  power  supply,  8  lbs.,  mailable  . .  ..84.95 

HP-I3B  SPECIFICATIONS-  Input  voltage:  12  to  16  VDC  (neg.  ground  only).  Input  current: 
25  amp.  max,  full  load.  High  voltage  output:  800  VDCr  no  load:  750  volts  DC  @>  250  mA, 
AC  ripple:  less  than  1%  @  250  mA,  Duty  cycle:  Continuous  up  to  150  mA;  50%  up  to 
300  mA.  Low  voltage  output:  (high  tap!  310  VDC,  no  load;  200  VDC  <3>  150  mA.  (low  tap) 
265  VDC,  no  load;  250  VDC  @  150  mA.  AC  ripple:  Less  than  ,05%  @  "150  mA.  Continuous 
duty  cycle  to  175  mA.  Filed  bias:  -130  VDC  @  20  mA.  Switching  frequency:  1500  Hz 
(appro*.).  Ambient  temperature:  -1©°  to  122°F.  Dimensions:  ?¥*"  W  x  7'Kt"  L  *  W  D. 
All  voltages  referenced  at  13  VDC, 


E)  Heathkit  HP-23B  Fixed-Station 
Power  Supply... just  57.95 

Our  popular  fixed  station  power  supply  now  features  a  higher  voltage 
rating  on  B  +  filler  capacitors;  improved  filtering  on  bias  voltage; 
fixed  bias  voltage,  and  heavier  filament  wires  irt  the  power  cable. 
Now  the  popular  Heathkit  power  supply  is  better  than  ever. 

Kit  HP-23B,  AC  power  supply,  19  lbs.,  mailable  .  .  .57.95 

HP-23B  SPECIFICATION'S-  Power  requirements:  120/240  VAC,  5O-€0  Ht,  350  wjtfe  maxi- 
mum. High  voltaft  output:  820  VDC  no  load;  700  VDC  @  250  mA  i:10%.  AC  ripple:  Less 
than  1%  @  250  mA,  Duty  cycle:  ISO  mA  continuous  to  3DO  mA  @  50%.  Low  voltage 
output:  (High  tap!  350  VOC,  no  load;  300  VPC  (^  150  mA  2:10%,  (Low  tap}  275  VDC,  no 
loadh  250  VDC  @  100  mAr  =10%.  Lass  than  05%  AC  ripple  @  150  mA,  continuous  duty 
to  175  mA.  Fi*ed  bias:  ^130  VDC  ±10%,  no  road;  ~!00  VDC  @  20  mA.  Filament  voltage: 
12.6  VDC  @  5.5  amps.  Dimensions:  9"  L  x  4W  W  x  GV*"  H. 


Heattikit  station  accessories 


C) 


E) 


D) 


Add  these  to 
your  original 
SB  transceivers 
and  separates 
now. 


M)     rf 


US.  Calihook 

EOM  26 ,12.95' 

OX  Callhoflk 

Amateur  Tests  and  Measurements  —  te  11$  in  simple  language 
how  to  make  ail  necessary  performance  tests  &  adjustments 
on  transmitters,  receivers  &  antennas. 
EDP-119, 5.SQ* 

73  Dipole  and  Long-Wire  Antennas  -  includes  dimensions, 
configurations,  construction  &  measurements  data  for  73 
different  antennas, 

73  Vertical,  Seam  and  Triangle  Antennas  —  contams  con- 
struction, design  &  measurement  data  on  practically  all 
types  of  antennas  used  by  amateurs. 
EDP-f81t 4.35* 

AHftL  Antenna  Handbook 
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Heathkit  products  are  the  result  of  a  quarter-century  of  kit  engineering  experience 


A) 


it  1  kW  Amplifier..  .299.95 


Probably  the  most  popular  linear  on  the  market  ...and  no  wonder- 
Delivers  a  full  1200  W  PEP  SSB  input... 1  kW  on  CW. 

Kit  SB-200,  50  lbs.,  mailable 299,95 

sb  2C0  specifications  -  Band  coverage:  80,  40,  20,  15  &  10  meters.  Maximum  power 
Input:  1200  W  P.E.P.  SSB,  1000  W  CW.  Driving  power  required:  100  W.  Duty  cycle:  SSB, 
continuous  voice  modulation;  CW  50%  (key  down  time  not  to  exceed  5  min.)*  Third  order 
distortion:  30  dB  or  better  at  1000  W  P.E.P.  Output  impedance;  50-75  ohm  unbalanced; 
variable  pi-output  circuit.  SWR:  not  to  exceed  2:1.  Input  impedance;  52  ohm  unbalanced; 
broadband  pre  tuned  input  circuit  requires  no  tuning.  Meter  functions:  0-1 00  mA  grid 
current,  0-100  mA  piate  current,  0-1000  mA  pfate  current,  0,1000  relative  power,  1:1-3:1 
SWft,  1500-3000  volts  high  voltage.  Front  panel  controls:  Load;  Tune;  Band;  Relative 
Power  Sensitivity;  Meter  Switch,  Grid-Piate-Rel.  Power-SWR-HV;  and  Power  Switch,  on/off. 
Tube  complement:  Two  572B/T-160-L  (in  parallel).  Power  requirements:  120  VAC  @  16  A 
(max.),  240  VAC  @  8  A  (max.).  Cabinet  size:  bW  H  x  14W  W  x  13Wf  D, 

B)  Heathkit  2  kW  Amplifier... 449. 95 

This  Is  the  one  that  made  history  when  we  announced  it... and  it's 
easy  to  understand  why.  A  pair  of  Elmac  3-500Zs  in  grounded  grid 
deliver  up  to  2  kW  PEP  SSB  input... a  full  1  kW  on  CW  and  RTTY. 
Requires  just  100  W  drive  for  full  output.  Pretuned  broadband  pi-input 
provides  maximum  efficiency  and  minimum  distortion  from  80  —  10 
meters.  Features  include  a  husky  built-in  solid-state  supply  that  can 
be  wired  for  either  120  or  240  VAC. ..built-in  circuit  breaker  protec- 
tion...Zener  diode  regulated  operating  bias  to  reduce  idle  Fn  for  cool 
running,  longer  tube  life..  Jan  cooled,  well-shielded  final  compart- 
ment ...complete  metering  facilities.  Another  example  of  what  hap- 
pens when  ham  products  are  designed  by  hams... the  Hams  at  Heath. 
Get  your  220  today. 

Kit  SB-220,  70  lbs.,  mailable ,-.. ; 449.95 

SB-220  SPECIFICATIONS  -  Band  coverage;  80,  40,  20,  15  and  10  meters.  Driving  power; 
100  W.  Max.  power  input:  SSB,  2000  W,  P.E.P.;  CW,  1000  W.;  RTTY,  1000  W,  Duty  cycle: 
SSB,  Continuous  voice  modulation.  CW,  Continuous  (maximum  key-down  10  minutes':-. 
RTTY,  50%  (maximum  transit  time  10  minutes).  Third  order  distortion:  -30  da  or 
better,  input  impedance;  52  ohm  unbalanced.  Output  impedance:  50  ohm  unbalanced; 
SWR  2:1  or  less.  Front  panel  controls:  Tune,  Load,  Band,  Sensitivity  Meter  Switch,  Power 
CW/Tune  —  SS8,  Plate  meter,  MuJti-rneter  (Grid  mA,  Relative  Power  and  High  Voitage). 
Rear  panel;  Line  cord,  circuit  breakers  (two  10  A).  Antenna  Reiay  (phono).  ALC  (phono). 
RF  Input  (SO  239],  Ground  post.  RF  Output  (SO-239).  Tubes:  Two  Eimac  3-500Z.  Power 
required:  120  VAC,  50/60  m  at  20  amp.  max.  240  VAC,  50/60  Hz  at  10  amp,  max. 
Cabinet  size:  8W  H  x  14¥  W  x  14 W  D. 


F)  Heathkit  RF  Load/ Watt  meter...  59.95 

Every  ham  should  have  a  dummy  load  and  a  wattmeter  in  the  shack, 
and  now  you  have  both  in  a  single  piece  of  gear.  A  husky  50  ohm 
non-inductive  load  resistor  handles  175  W  continuous,  1  kW  inter- 
mittent... less  than  1.2:1  SWR  from  1.8  to  30  MHz.  High-temp  lamp 
&  lamp  test  circuit.  Meter  ranges  of  f>200  &  0-1000  W,  ±10%  FS 
accuracy. 

Kit  HM-2103,  6  lbs.,  mailable .  .59.95 

HM-2103  SPECIFICATIONS- Frequency  Range:  1.8  to  30  MHz.  Wattmeter  Range;  0-200 
and  0-1000.  Wattmeter  Accuracy;  ±10%  of  fuN-scale  reading.  Power  Rating-;  175  watts 
continuous,  1000  watts  maximum.  Overload  Indication:  Thermal  switch  activated  (re- 
quires 9  vc-Jt  battery,  NEDA  #1604).  SWR:  Less  than  1.2:1.  Load  Type:  Nonlnductive. 
Load  Impedance:  50  ohms  nominal.  Connectors:  LJHF  type  S0-239.  Dimensions:  6"  H  x 
5W  W  x  13W  D. 


G)  Heathkit  VHF  Wattmeter... 34.95 

A  VHF  wattmeter  at  this  low  price?  WelJ,  that's  what  happens  when 
your  engineering  department  is  populated  with  VHF  fans.  Power 
ranges  of  1-25  &  10-250  W  FS  ±10%.  50  ohm  nominal  Z  for  minimum 
loss.  Built-in  SWR  bridge  with  adjustable  sensitivity. 

Kit  HM-2102, 4  lbs.,  mailable 34-95 

HM-2102  SPECIFICATIONS  -  Frequency  range:  5D  MHz  to  160  MHz.  Wattmeter  accuracy: 
±10%  of  full-scale.*  Fewer  capability:  To  250  w.  SWR  sensitivity:  Less  than  10  W. 
Impedance:   50  ohms  nominal.  SWR  bridge:   Continuous  to  250.   Connectors:   UHF  type 
SO-239.  Dimensions;  5W  W,  5W  H  and  BWf  D,  assembled  as  one  unit. 
*  Using  a  SO  ft  noninductive  load. 

H)  Heathkit  Wattmeter/SWR  Bridge... 34.95 

Two  switch-selected  ranges:  10-200  &  100-2000  W... built-in  SWR 
bridge  with  adjustable  sensitivity, ..negligible  insertion  loss  in  50 
ohm  line.  Remote  detector  permits  placement  of  meter  in  any  con- 
venient location... 6  ft.  of  cable  supplied. 

Kit  HM-102,  4  lbs.,  mailable ..,...., 34.95 

HM-102  SPECIFICATIONS-  Frequency  range:  1.8  to  30  MHz.  Wattmeter  accuracy;  ±10% 
of  fulF-scaie  reading.  Power  capability:  10  to  2000  watts,  impedance:  50  ohm  nominal. 
Connectors:  UHF  type  S0^239.  Dimensions:  5Vu"  H  X  2V4"  W  x  £W  D. 


C) 


Station  Speaker... 22.95 


Audio  response  is  shaped  from  300-3000  Hz  for  optimum  sideband 
reproduction.  Eight  ohm  Z  matches  most  gear.  Large  6V2"  H  x  10"  W 
x  10Vfc*  D  cabinet  provides  mounting  space  for  any  HP-23  series 
supply.  Gray  and  green  styling  matches  the  SB  line. 

Kit  SB-600,  7  lbs.,  mailable .*,•,..,-*;•> 22.95 


I)  Heathkit  Coax  Switch... 9.95 

Switches  an  RF  source  to  any  one  of  several  antennas  or  loads; 
unused  outputs  grounded.  Use  two  to  switch  up  to  four  different 
transmitters,  receivers,  etc,  1.1:1  max  SWR  to  250  MHz.  2  kW  PEP 
max  power  rating. 

Kit  HD-1234,  2  lbs.,  mailable 9,95 


D)  Heathkit  Spectrum  Analyzer... 149.95 

Provides  10  and  50  kHz  sweep  widths  for  single  signal  analysts... 
variable  sweep  to  100  kHz  for  455  kHz  IFs  to  500  kHz  above  1  MHz. 
Both  log  and  linear  displays-  Operates  with  common  receiver  IFs  up 
to  5.2  MHz.  Gray  and  green  styling  to  match  other  SB-series  gear... 
SW  H  x  10"  W  x  lOYa"  D.  Not  for  use  with  SB-104, 

Kit  SB-620,  15  lbs.,  mailable  .  . 149.95 


E)  Heathkit  solid-state  Dip  Meter— more 
performance  at  big  savings... 59.95 

Another  Heath  value  triumph  —  a  better  dip  meter  at  lower  cost.  The 
Dolpitts  oscillator  covers  1.6  to  250  MHz  in  fundamentals  with  a 
VIOS-FET  paraphase  amplifier  and  hot-carrier  diodes  for  more  sensit- 
ivity and  a  better  dip,  ft  uses  a  Q-multiplier  for  greater  detector 
sensitivity  and  a  responsive  150  ^A  meter  movement  for  positive 
'esonance  indications.  It  includes  a  phone  jack  for  modulation  men- 
toring. It's  smaller  and  lighter  than  others.  And  it's  a  whole  lot  less 
expensive. 

Completely  portable.  Whether  you're  checking  resonant  frequencies, 
adjusting  traps,  looking  for  parasitics,  or  using  it  as  a  signal  genera- 
or,  the  HD-1250  is  designed  to  go  anywhere.  It  fits  your  hand  and 
hanks  to  its  solid-state  design  and  9-volt  battery  operation,  it's  ready 
;o  use  instantly  wherever  you  are.  The  custom  molded  gray  carrying 
sase  protects  the  meter  and  the  7  color-coded,  pre-adjusted,  plug-in 
;oils  in  transit,  and  makes  a  handy  storage  place. 

luild  It  in  one  evening.  Nearly  everything  mounts  on  two  circuit 
boards.  And  when  you  finish,  youli  have  the  best  dtp  meter  around  — 
or  a  lot  less  money, 

(it  HD-1250,  less  battery,  4  lbs.,  mailable 59.95 


J)  Heathkit  hybrid  Phone  Patch . . .  36.95 

Individual  rcvr-line  &  line-rcvr  gain  controls;  VU  meter  30  dB  isola- 
tion. Matches  3-16  ohm  speakers  &  hi-Z  or  600  ohm  inputs,  VOX  or 
PTT.  2W  H  x  9Y4"  W  x  ZWf  D. 

Kit  HD-15,  3  lbs.,  mailable  . . .  .36.95 


K)  "Cantenna"  dummy  load... 13.95 

1  kW  max  input;  1.5-300  MHz  w/SWR  1.5:1  or  less.  Oil  not  incl. 

Kit  HN-31,  3  lbs.,  mailable , 13.95 

L)  Heathkit  Relative  Power  Meter...  15.95 

100  kHz  —  250  MHz  range;  0,3  V  rms  sensitivity;  magnetic  base. 

Kit  PM-2,  2  lbs.,  mailable  , . ,15-95 

M)  Heathkit  Mobile  PTT  Mike...  10.95 

Rugged,  hi-Z  ceramic  mike  ideal  for  mobile  work,  With  cable,  less 
connector.  Excellent  for  "single  banders/' 

GH-12A,  1  lb.,  mailable  ,»,.,,..*,*,*,. 10,95 


N)  Heathkit  Mobile  Speaker. 

8  ohm  speaker  in  rugged  steel  cabinet. 
G"M  W  x  4Y*  "  H  x  2Vk  "  D. 

Kit  HS-24,  4  lbs.,  mailable 


.12.95 

Gimbal  mount  included. 
12.95 


Heath  kit  SB-104  Series...our  most 


*i 


Completely  solid-state  design  .  .  ,  In- 
cluding the  finals.  Over  275  solid- 
state  devices,  including  31  integrated 
circuits.  The  SB-1 04  output  board  and 
final  transistors  ire  warranted  for 
one  full  year. 


Heathkit  SB-1 04  Amateur  Transceiver 

Probably  the  world's  most  advanced  amateur  transceiver —  totally 
broadbanded,  completely  solid-state,  true  digital  readout  and  much 
more.  This  transceiver  is  the  standard  others  will  be  judged  by  for 
years  to  come. 

Totally  broadbanded.  You  can  go  from  CW  on  the  low  end  of  80  to 
USB  on  the  high  end  of  10  in  just  seconds  — and  with  perfect  tune. 
At  last,  instant  QSY.  Just  choose  the  band,  dial  in  the  operating  fre- 
quency, select  your  mode  and  go  —  no  more  preselector,  load  or  tune 
controls. 

True  digital  readout  with  6  easy-to-read  electronic  digits  provides 
resolution  down  to  100  Hz  on  alt  bands-  There's  no  more  need  to  rely 
on  inaccurate  dial  tracking  or  questionable  VFO  linearity.  True  digital 
circuitry  takes  into  account  all  three  frequencies:  VFO,  HFO  and  BFO. 
You  don't  even  need  a  calibrator 

Performance  plus  convenience.  The  transmitter  delivers  100  watts 
output  and,  for  QRPers,  a  front-panel  switch  instantly  switches  the 
output  to  one  watt,  And  the  four  final  transistors  are  protected  against 
high  SWR  and  thermal  runaway,  so  they  should  never  need  replace- 
ment The  signal  is  clean  and  strong  —  low  harmonic  and  spurious 
radiation,  third-order  distortion  down  30  dB  or  better  at  100  watts, 
carrier  and  unwanted  sideband  suppression  down  —55  dB.  And 
broadbanding  assures  that  it  stays  that  way  on  all  bands.  Specifica- 
tions alone  don't  do  justice  to  the  receiver's  performance  because 
we've  dramatically  reduced  cross-modulation  and  intermodulation  to 
increase  useable  sensitivity.  And  we  didn't  forget  convenience—  15 
MHz  WWV  position  on  the  bandswitch,  30  kHz  per  revolution  spinner 
knob,  tune  button  for  loading  finearsK  PTT  mike  jack,  pushbutton  100 
Hz  blanking,  ALC/ relative  power/S-meter,  switchable  VOX  with 
front-panel  gain  and  delay,  and  much  more. 

Easy  assembly  and  alignment  Eleven  of  the  15  boards  plug  in  and 
seven  can  be  extended  out  of  the  chassis  while  the  transceiver  is 
operating.  Two  wiring  harnesses  eliminate  most  point-to-point  wiring. 
Alignment  is  fast  and  simple  requiring  only  a  dummy  load,  mike  and 
VTVM. 

The  SB-104  operates  directly  from  a  12V  auto  electrical  system.  For 
fixed  station  use,  hook  up  the  HP-1 144  Power  Supply. 

Kit  SB-104,  31  lbs.,  mailable  r... . .669-95 

Kit  HP-1 144,  Fixed  station  power  supply,  28  lbs.f  mailable  .  .  .  .89.95 

Kit  56^604,  Speaker  &  cab.,  8  lbs.P  mailable  . , 20.95 

Kit  SBA-1D4-1,  Noise  blanker,  1  lb.,  mailable 26.95 

Kit  SBA-104-2,  Mobile  mount,  6  lbs.p  mailable .36.95 

Kit  SBA-104-3,  400  Hz  CW  crystal  filter,  1  lb.,  mailable ,39,95 

SB  104  SPECIFICATIONS- TRANSCEIVER  SECTION  -  GENERAL  OPERATION:  Frequency 
Coverage:  3.5  MHz  through  29.7  MHz  amateur  hands,  15  MHz  WWV  receive  only.  Fre- 
quency Stability:  Less  than  100  Hz/hr  drift  after  30m  In.  warmtip;  less  than  100  Hz  drift 
for  ±10%  change  in  primary  voltage,  Modes  of  Operation:  Selectable  upper  or  lower 
sideband  (suppressed  carrier)  and  CW.  Readout  Accuracy:  Within  ±200  Hz  ±1  count 
Audio  Frequency  Response:  350  to  2450  Hz  ±75  Hz  (6  d9  bandwidth),  oral  Backlash: 
50  Hz  max.  Phone  Patch  Impedance:  4  ohm  output  to  speaker;  high  impedance  output 
to  transmitter.  Power  Requirements:  13.8  VDC  nominal  (max.  16  VDC)  at:  Receive:  2 
amp.  Transmit;  low  power:  3  amps.;  high  power;  20  amps.  TRANSMITTER:  RF  Power 
Output:  High  Power  (50  ohm  nonreactive  load).  SSB:  100  watts  PEP  ±1  dB;  CW:  100 
watts  ±1  dB,  Low  Power  SSB;  1  watt  PEP  (minimum);  CW:  1  watt  (minimum).  Output  Im- 
pedance: 50  ohms,  less  than  2:1  SWR.  Carrier  Suppression  and  Unwanted  Sideband 
Suppression:  55  dB  down  from  100  watt  single-tone  output  at  1000  Hz  reference.  Har- 


Completely  broadbanded.  Neither  the 
transmitter  nor  receiver  sections  re- 
quire tuning  from  3  to  30  MHz .  . . 
instant  QSY  from  80  to  10  meters  is 
a  reality. 


monic  Radiation;  45  dB  below  100  watt  output.  Spurious  Radiation:  -50  dB  within  ±3 
MHz  of  carrier;  —60  dB  farther  than  zt3  MHz  from  carrier,  except  —40  dB  at  3.39  MHz 
on  80  meter  band.  Third  Order  Distortion:  30  dB  down  from  two-tone  output,  reference 
at  100  watts  PEP.  Transmit/Receive  Operation:  SSB:  PTT  or  VOX;  CW:  Keyed-tone  VOX 
or  manual.  CW  Side-Tone:  Internally  switched  to  speaker  or  headphones  in  CW  mode. 
Approximately  700  Hz  tone.  Microphone  Input:  High  impedance  with  a  rating  of  —45 
to  —  55  dB;  approx.  25K  ohms  to  match  Heath  desk-type  microphone.  RECEIVER  —  Sen- 
sitivity: Less  than  1.0  microvolt  for  10  dB  signal-plus-noise-to-hoise  ratio  for  SSB  ope- 
ration.  Selectivity:  2.1  kHz  minimum  at  S  dB  down,  5  kHz  maximum  at  60  dB  down,  (2:1 
nominal  shape  factor).  CW  Selectivity:  (with  accessory  CW  filter)  400  Hz  at  €  dB  down; 
2  kHz  max.  at  60  dB  down,  Overall  Gain:  Less  than  1  microvolt  for  0.5  watt  audio  out- 
put Audio  Output:  2.S  watts  into  4  ohms,  1.25  watts  into  8  ohms,  at  less  than  10% 
THD.  Low  impedance  headphones  (4-8  ohm).  AGC:  Less  than  1  millisecond  attack  time; 
switch  selectable  100  msec,  and  1  sec.  release,  and  OFF.  Intermodulation  Distortion: 
-G5  dB  min.;  typically  -57  dB  with  noise  blanker.  Image  Rejection:  -60  dB  min.  IF  Re- 
jection:  -60  dB  min.  Internally  Generated  Spurious:  Below  2  microvolt  equivalent  antenna 
input,  except  at  3,65,  3.74,  14.24  MHz  and  21.2  MHz.  MECHANICAL  -  Rear  Panel  Con- 
trol s/So  ok  ets:  Anti-Trip;  Side  tone  Level;  Linear  Amplifier  ALC  input;  Phone  Patch  Input; 
Phone  Patch  Output;  Key  (CW)  Input;  Speaker  {4  ohm)  Output;  Spare  £2)g  Receiver  Audio 
Input;  VFO  Input;  VFO  Output;  IF  Output;  Driver  Output;  Ground  Post;  Power  Plug;  Acces- 
sory Socket  (includes  relay  output};  Antenna  Input;  Receiver  Antenna  Input;  Common/ 
Separate  Antenna  Switch.  Dimensions :  5W  H  x  14%"  W  x  13^/e"  D.  (Less  knobs,  feet 
and  connectors).  Weight:  20  lbs. 

Fixed  Station 
Power  Supply 

120  V/240  VAC  operated 
supply  provides  13,8  VDC  re- 
quired by  SB-104  Transceiv- 
er. Full-wave  bridge  circuit 
has  triple  Darlington  regu- 
lation with  an  integrated 
circuit  which  samples,  com- 
pares, and  automatically  ad- 
justs transistor  bias  to  maintain  a  fixed  output  level.  Output  is 
remotely  sampled  at  the  load  end  of  the  power  cable,  thereby  com- 
pensating for  voltage  drop  across  fuse  and  cable,  to  provide  almost 
no  change  in  voltage  from  no  load  to  full  load  conditions.  Heat  sink 
fits  on  back  of  supply;  entire  unit  mounts  within  SB-604  speaker 
cabinet. 

Kit  HP-1 144,  Fixed-station  supply,  28  lbs*,  mailable  89.95 

HP-1144  SPECIFICATIONS  -  Output  Voltage:  13.8  VDC  regulated  (Adjustable  from  approxi- 
mately 11  to  16  VDC).  Maximum  Output  Current;  20  ampere  intermittent.  8  amps  con- 
tinuous. Transistor  Integrated  Circuit  and  Diode  Complement:  2 N 364 3  transistor;  2 N 3055 
transistor;  40411  pass  transistor  (2);  MFC6030  regulator  IC;  IN4QQ2  silicon  diode; 
MDA990-2  bridge  rectifier.  Power  Requirements:  110  to  130  VAC  @  6A  or  220  to  260 
VAC  @  3A,  50/60  Hz  maximum.  Dimensions:  5W  H  v.  Wa"  W  *  10W  D.  Regulation: 
Less  than  2%  output  voltage  variation  from  no  load  to  20  amperes.  Ripple;  Less  than 
1%  at  20  amperes.  Fuses:  7ampP  3AG,  slow-blow  primary.  20-ampt  SAG,  output.  Net 
Weight:  23  lbs. 

SB-604  Station  Speaker 

Designed  and  styled  to  match  the  new  SB-104  Transceiver,  the  cabi- 
net is  large  enough  to  house  the  HP-1 144  AC  Power  Supply,  The  5" 
x  7r\  3.2  ohm  speaker  is  response-tailored  for  SSB.  Connector  cable 
&  plug  are  included. 

Kit  SB-604,  Speaker  &  cabinet,  8  lbs.,  mailable  . . .  .29.95 

SB  604  SPECIFICATIONS  -  Speaker  Size:  5"  x  7"  oval.  Voice  Doll  Impedance:  3.2  ohms. 
Frequency  Response:  300  to  3000  Hz.  Magnet  Weight:  3.16  oz.  Cabinet:  Aluminum  with 
gray  wrinkle  finish.  Dimensions:  7W  H  Jt  lOVfe"  W  x  14"  O. 


Heathkit  performance  specifications  are  guaranteed 


sophisticated  SSB  transceiver  system 


Chassis  of  the  SB-230. 


Heathkit  SB-230 1  kw  Conduction-Cooled  Linear 

The  new  value  in  linears.  The  lowest  cost  conduction-cooled  linear 
on  the  market. 

Strong  and  silent.  The  "230"  uses  a  husky  Eimac  8873  triode  in 
proven,  stable,  grounded  grid  circuitry  to  deliver  up  to  1200  watts 
PEP  SSB,  1000  watts  CW  input  from  less  than  100  watts  drive,  The 
"230M  is  also  rated  at  400  watts  input  for  slow-scan  TV  and  RTTY, 
A  massive  heat  sink  eliminates  noisy  coolfng  fans.  And  the  final  is 
completely  enclosed  in  a  double-shielded  compartment. 

Convenience.  Bandswitching  is  done  with  a  single  knob... Load  and 
Tune  controls  are  clearly  marked  so  you  can  return  to  a  favorite 
operating  frequency  just  by  noting  the  control  positions,  A  five-posi- 
tion switch,  coupled  with  the  back-lighted  meter,  indicates  Relative 
Power,  Plate  current,  Grid  current  and  plate  High  Voltage  at  a  glance. 
Relative  Power  sensitivity  is  adjustable  with  the  front  panel  knob. 

A  full  complement  of  built-in  safety  features.  The  cabinet  features 


The  business  end  of  the  new  SB-230: 
a  conduct  ion -coo  led  8873  triode  f  ma  I 
and  a  highly  efficient  neat  sink,  No 
blower  needed. 

microswitch  interlocks  on  both  the  top  and  bottom  to  shut  down  the 
primary  power  when  the  cabinet  shells  are  removed.  The  heat  sink 
for  the  8873  is  temperature  monitored;  if  the  temperature  rises  too 
high,  a  thermal  circuit  breaker  opens,  the  linear  shuts  down  and  the 
Hi  Temp  light  goes  on.  The  Exciter  light  indicates  the  linear  is  run- 
ning straight  through,  without  amplification.  To  allow  the  tube  suffi- 
cient time  to  warm  up,  a  delay  circuit  is  built-in.  The  On-Off  switch  also 
includes  a  built-in  circuit  breaker  for  the  primary  side  of  the  power 
transformer.  And  the  cathode  of  the  tube  is  fused  for  additional 
protection. 

Kit  SB-230,  40  ibs,,  mailable , ,  .339.95 

SB-230  SPECIFICATIONS;  Band  Coverage;  80,  40,  20,  15  and  10  meter  amateur  bands. 
Maximum  Power  Input:  1200  W  PEP  SSB;  1000  W  CW;  400  watts  RTTY/SSTV.  Duty  Cycle: 
SSB:  continuous  voice  modulation;  CW;  continuous  (max.  key-down  time  30  seconds); 
RTTY/SSTV;  50%  (max.  transmit  time  10  minutes  at  400  watts).  Driving  Power  Required: 
less  than  100  W.  Third  Order  Distortion:  —30  dB  or  better.  Output  Impedance:  50  ohms 
at  2:1  SWR  max.  Input  Impedance:  52  ohms  at  l.Sjl  SWR  max,  Rear  Panel;  ALC  output; 
Exciter  relay;  RF  input;  RF  output;  Ground  lug;  Fuse;  Line  cord.  Tube;  Type  8873.  Zero 
signal  plate  current:  25  mA.  Power  Requirements:  120  VAC,  50/60  Hz,  14  A  max.  240 
VAC,  50/60  Hz,  7  A  max.  Dimensions:  14W  W  x  16"  D  X  7"  H.  Net  Weight;  334fe  lbs. 


SB-614  Station  Monitor 

Monitors  transmitted  SSB,  CW,  &  AM  signals  up 
to  1  kW  from  80-6  meters.  CRT  Indicates  non- 
linearity,  insufficient  or  excessive  drive,  poor 
carreer  or  sideband  suppression,  regeneration, 
parasitics  and  CW  key  clicks.  Manual  includes 
40  CRT  displays  and  explanations. 

Kit  SB-614,  17  lbs.,  mailable 130.95 

SB-G14  SPECIFICATIONS -RF  SAMPLING  SECTION;  Fre- 
quency Coverage;  BO  through  6  meters  (3.5  —  54  MHz), 
RF  Power  Limits:  Exciter  input  (50  -  75  ohm}  10  to  300 
watts;  Antenna  input  (50-75  ohm}  10  to  1000  watts. 
Insertion  Loss:  Negligible*  VERTICAL  AMPLIFIER:  Input 
Impedance:  l  Megohm  shunted  by  75  pi  Sensitivity:  60 
mV  rms/W  vertical  deflection.  Attenuator;  2  position; 
Ml,  2  volts  rms  max.  input;  xlO,  2D  voEts  rms  max.  input. 
Frequency  Response:  1Q  Hz  to  50  kHz  ±3  do.  HORIZON* 
TAL  AMPLIFIER:  Input  Impedance;  1  Megohm  shunted  by 
50  pf.  Sensitivity:  50  mV  rms/W  horizontal  deflection. 
Frequency  Response;  10  Hi  to  3  MHz  ±3  dB.  SWEEP 
GENERATION:  Type;  Recurrent  automatic  sync.  Frequency 
Range:  10  Hz  to  10  kHz  in  three  ranges.  GENERAL:  CRT: 
3RP1/A  flat  face,  green,  medium  persistence  phosphor. 
Graticule:  ,250  inch  squares  6x8  (1.5  x  2.0  Inches  total 
viewing  area).  Power  supplies:  All  solid-state  rectifiers. 
All  amplifier  supplies  regulated.  Power  Requirements: 
110-130  or  220-260  VAC,  50/60  Hz,  35  watts.  Front  Panel 
Controls:  Intensity  -  Of f-onj  Mode  -  SSB3  TRAP,  CROSS; 
Focus;  Vertical  Sain;  Vertical  Position;  Horizontal  Gain; 
Horizontal  Position]  Sweep—  variable;  Range  —  100  Hz, 
1  kHz,  10  kHz.  Rear  Panel  Controls:  Astigmatism;  Vertical 
attenuator  —XI,  X1Q,  Rear  Panel  Connectors:  Antenna; 
50-239:  Exciter?  Phono;  Vertical  Input:  Phono;  Horizontal 
Input:  Phono.  DIMENSIONS:  7W  H  X  10 W  W  x  15V*" 

d.  Net  Weight;  12  lbs. 


SB-634  Station  Console 

Provides  five  necessary  station  functions  every 
amateur  needs.  24-hour  digital  clock;  ten-minute 
ID  timer;  RF  wattmeter;  SWR  bridge;  phone  patch. 

Kit  SB-634,  14  lbs.,  mailable 179,95 

SB-634  SPECIFICATIONS  -  CLOCK  -  Display:  Six  full  dig- 
its, fime  Base:  24  hours.  Accuracy:  Determined  by  ac- 
curacy of  power  line  frequency,  TIMER  — Display:  Three 
full  digits.  Time  Interval:  10  minutes  with  automatic  re- 
set. Manual  reset  at  any  portion  of  10  minute  period. 
Accuracy:  Determined  by  accuracy  of  power  line  fre- 
quency. Signal:  Visual  only  or  both  visual  and  aural; 
switch  selected.  RF  P0WER/SWR  METER -Frequency 
Range:  1.8  to  30  MHz.  Wattmeter  Accuracy:  ±10%  of 
full-scale  reading.  Power  Handling  Capability:  2000  watts 
(maximum).  SWR  Sensitivity:  Less  than  10  watts.  Impe- 
dance: 50  ohm  nominal.  Connectors:  UHF  type  50-239. 
PHONE  PATCH  —  Circuit:  Telephone  hybrid  circuit  Al- 
lows voice  control  or  manual  operation.  TELEPHONE 
LINES  -  Input  Impedance:  Approximately  600  ohm.  Null 
Depth:  At  least  30  dB  isolation  between  transmit  and  re- 
ceive circuits.  Receiver  Impedance:  Effective  match  from 
3  to  16  ohm.  Transmitter  Impedance;  600  ohm  or  higher 
impedance  output  GENERAL  -  Meter:  100  M  movement 
VU  readings  for  phone  patch  monitoring,  Null  depth  indi- 
cation. RF  power  output  relative  power,  and  SWR  read- 
ings. FRONT  PANEL  CONTROLS  -Timer:  Off,  Visual,  Aural 
Visual.  Reset:  Pushbutton  switch.  Patch  Gain:  Transmit- 
ter, Receiver.  SWR;  Sensitivity,  Mode:  SWR,  Forward  and 
Reflected.  2000  W  and  200  W,  Phone  Patch.  Rear  Panel 
Controls  —  clock;  Time  hold,  minutes  set,  seconds  set 
Null  Adjust  controE;  Null-Monitor  switch;  C  adjust  con- 
trol: R  adjust  control.  Power  Requirements:  120/240 
VAC,  50/60  Hi,  15  watts.  DIMENSIONS:  7W  H  x  10W 
W  x  15  W  D.  Net  Weight:  10  lbs. 


■ 

SB-644  Remote  VFO 


Designed  exclusively  for  use  with  the  SEM04. 
Provides  split  transmit/receive  capability  with- 
out a  separate  transmitter  and  receiver.  Multi- 
mode  capability  allows  transceive  operation  on 
either  the  "644"  or  the  "104."  Use  either  of  the 
two  crystal  positions  in  the  l4644',  for  fixed-fre- 
quency control.  Convenient  front  panel  controls 
for  ail  transceive,  transmit  or  receive  modes  on 
both  the  ,,104SI  and  the  remote  VFO,  ,4a44,,  tun- 
ing scale  gets  you  into  the  right  frequency  area, 
exact  frequency  readout  takes  place  in  the"104." 
Switch  from  transmit  to  receive  and  the  display 
automatically  changes  to  the  correct  frequency. 
The  "644"  uses  the  same  kit  VFO  as  the  SB-104. 
And  the  true  digital  frequency  readout  in  the 
"104"  eliminates  concern  about  dial  VFO  linear- 
ity problems.  "644"  assembles  easily,  with  mini- 
mal adjustments,  and  requires  no  modifications 
to  "104". 


Kit  SB-644,  10  lbs.,  mailable 


i     ■    m    ■ 


.119,95 


SB-644  SPECIFICATIONS  -  Frequency  Coverage;  5.0- 
5.5  MHz  allowing  30,  40,  20P  15,  10  meter  operation  in 
the  SB-1D4,  Frequency  Stability:  Less  than  100  Hz  drift 
per  hour  after  thirty  minute  warmup.  Modes  of  Opera- 
tions Remote  VFO;  Main  VFO;  Receive  Remote/Transmit 
Main;  Receive  Main/Transmit  Remote;  Crystal  frequen- 
cies (2)  {crystals  not  supplied).  Dial  Backlash:  100  cycles 
max.  Power  Requirements:  11V  and  13.6V  at  500  mA  from 
the  SB-104,  RF  Output;  0,34  to  0.4V  RMS  over  5  to  5*5 
MHz  into  a  50  ohm  toad,  DIMENSIONS:  7W  H  x  10W 
W  x  15  W  D.  Net  Weight:  6Y2  lbs. 


You  get  more  Scope  Performance 


Kit  or  Assembled 


All  major  circuitry  Is  contained  on  five 
easily  removed  circuit  boards. 


Adjustable  line  voltage  switch  matches 
the  power  supply  of  the  10-4510  to  any 
voltage  from  100  to  280  VAC. 


or  Assembled 


A  complete  mu-metaf  shield  is  used  in 
the  10-4530  to  eliminate  display  error 
caused  by  electromagnetic  interference. 


Hie  regulated  high  voltage  supply  is  lo- 
cated fn  Its  own  shielded  compartment 
for  complete  Isolation. 


Oscilloscope  Calibrator 

The  Heathkit  IOA-4510-1  is  a  easy-to-buiJd,  easy-to- 
use  crystahcontrolled  time  base  designed  by  Heath's 
'scope  engineers  for  oscilloscope  calibration.  It  pro- 
vides everything  you  need  to  accurately  calibrate 
your  new  Heathkit  IO-4510  or  IO-4530.  It  generates  a 
square  wave  signal  with  selected  ranges  from  1  MHz 
to  t  kHz  at  TTL  output  levels.  The  1  kHz  output  level 
can  be  adjusted  from  0  to  4.7  volts  peak- 
Kit  IOA-4510-1,  1  lb.,  mailable 14.95 


Hfi 


. 


%\>?ft   •:■:■ 


per  Dollar  when  You  buy  Heath 


Our  best  scope  —  dual  trace,  DC  to  15  MHz, 
1  mV  sensitivity . . .  569.95  Kit,  775.00  Assembled 

The  Heathkit  10-4510  has  vertical  delay  lines,  45  MHz  typical  trig- 
ger bandwidth  and  a  maximum  sensitivity  of  1  millivolt  over  full 
vertical  bandwidth.  With  a  x10  probe,  you  can  read  waveforms  to 
10  mV/cm.  The  attenuator  networks  can  be  switched  through  12 
calibrated  ranges  to  set  deflection  factors  from  1  mV/cm  to  5  V/cm, 

Digitally-controlled  time  base  circuitry  provides  automatic  triggering 
for  easy  operation  — no  stability  control  is  necessary.  A  reference 
baseline  is  generated  when  trigger  signal  is  absent.  Trigger  Select 
switch  and  Level  control  alfow  time  base  to  be  precisely  triggered  at 
any  point  along  positive  or  negative  sfope  of  trigger  signal. The  auto- 
matic positron  of  level  control  triggers  at  zero  crossing  point. 

Modes  of  signal  display  are  selected  by  position  control  for  each 
channel  and  Time  Base  switch.  Either  channel  can  be  displayed  as 
a  function  of  time,  or  both  can  be  displayed  together  chopped  (200 
kHz)  or  alternate  modes  automatically  selected  by  time  base  switch. 
X~Y  operation  uses  Channel  1  for  horizontal  deflection  and  Channel 
2  for  vertical  deflection.  Time  Base  control  provides  22  calibrated 
time  bases  from  0.2  see/cm  to  0.1  /isec/cm  in  1,  2,  5  sequence,  con- 
tinuously variable  between  switch  positions. 

An  adjustable  AC  line  switch  matches  the  regulated  power  supply  to 
any  common  line  voltage  from  100  volts  to  280  volts  AC-  All  major 
circuitry  is  contained  on  five  circuit  boards  for  easy  trouble-shooting. 
And  push-on  connectors  permit  fast  removal  of  any  board.  The  6x10 
cm  CRT  has  post-deflection  acceleration  for  a  brighter  trace  and 
faster  writing  speeds. 


Calibration  of  the  10-4510  requires  a  precise  source  of  square  waves 
to  insure  calibration  to  published  specifications.  Waveforms  should 
be  5  voft,  1  kHz  to  1  MHz  square  waves,  wrth  less  than  5  nsec  rise 
time  and  less  than  1%  overshoot.  If  a  source  is  not  available,  the  iOA- 
4510-1   Oscilloscope  Calibrator  (described  below)  may  be  ordered. 


■      -  .  <      i 


Kit  IO-4510,  34  lbs.,  mailable 

Assembled  SO-4510,  factory  wired  &  calibrated 
version  of  the  10-451 0t  34  lbs.,  mailable 


■    *   « 


569.95 


.  775.00 


10-4510  SPECIFICATIONS-VERTICAL:  Deflection  Factor:  Sensitivity:  1  mV/cm  to  5  V/ 
cm.  Attenuator;  12  steps  In  1-2-5  sequence.  Variable:  Continuous  between  steps  to  ap- 
pro*. 15  V/cm.  Accuracy:  Within  3%,  Vertical  Response:  DC  Coupling:  DC  to  15  MHz. 
AC  Coupling:  2  Hz  to  15  MHz,  Rise  Time:  24  ns.  Overshoot:  <3%.  Delay  Line:  Aflows 
display  of  at  least  20  ns  of  pre-triggered  waveform.  Vertical  Input:  Impedance:  1  Mft 
shunted  by  ^40  pF»  Maximum  Input:  400  V.  HORIZONTAL  Time  Base:  Ramp:  0,2  5/ cm 
to  100  ns/cm.  Positions:  20  steps  in  1-2-5  sequence.  Variable:  Continuous  between 
ranges  to  approximate  0.6  Sec/cm,  Accuracy;  Within  3%.  Magnifier:  XS  (adds  additional 
2%  to  sweep  accuracy).  External:  Sensitivity:  0.2  V/cm  (approx.).  Impedance:  200  kQ 
(appro*,),  Polarity:  Keg.  input  causes  fight  hand  deflection.  Frequency  Response:  DC  to 
1  MHz,  TRIGGER;  Internal:  Automatic:  Zero  crossing  ±0.5  cm.  Norma!:  Adjustable  over 
8  division.  Slope  Selection:  +  or  — .  Sensitivity/ Bandwidth:  1  cm  deflection -DC,  auto 
&  norm:  DC  to  30  MHz;  AC  autO:  15  Hz  to  10  MHz;  AC  norm:  10  Hz  to  30  MHz;  ACF  auto: 
20  kHz  to  10  MHz?  ACF  norm:  10  kHz  to  30  MHz,  External:  Automatic:  Zero  crossing 
±0.2  V.  Normal;  Adjustable  over +5  V.  Slope  Selections:  +  or—.  sensitivitjf/Bandwifltn: 
0.5  V  external  trigger  fevef-DC(  auto  &  norm:  DC  to  30  MHz;  AC  auto:  10  Hz  to  20  MHz; 
AC  norm:  5  Hz  to  30  MHZ;  ACF  auto:  10  kHz  to  20  MHz;  ACF  norm:  5  kHz  to  30  MHz. 
Impedance:  1  IVH>  shunted  by  ^30  pF.  X-Y:  Y  Channel:  Same  as  vertical.  X  Channel: 
Same  as  vertical,  except  response  Hmited  to  1  MHz  and  no  delay  line.  Phase  Shift:  Less 
than  3°  @  100  kHz.  GENERAL:  CUT:  Type:  6  x  10  cm  spiral  PDA.  Acceleration  Potential; 
4  kV  regulated.  Phosphor:  P31.  Graticule:  6  x  10  cm  Illuminated.  Power:  Voltage  Range: 
100-140/200*280  VAC,  switch  selected,  75  W.  Internal  Supplies:  Fully  regulated.  Operat- 
ing Temperature  Range:  10°C  to  40°C  Dimensions:  6.4"  H  X  12.9"  W  X  19,3"  D  (without 
handle), 


Heathkit  I O-4530... perfect  for  TV 
service  &  home  experimenting... 
299.95  Kit,  425.00  assembled 

You  won't  find  a  bettor  TV  service  oscilloscope  value  than  the  Heath- 
kit IO-453CL  Features  [ike  TV  coupling,  DC-10  MHz  bandwidth,  wide- 
band triggering  capability,  sensitive  10  mV/cm  vertical  input,  and 
calibrated  X-channel  input  make  it  a  versatile,  easy-to-use  scope  for 
the  service  technician  and  a  good  general  purpose  scope  for  the 
hobbyist. 

The  4530  is  one  of  the  few  single-trace  scopes  available  with  two  fn- 
put  channels.  The  Y-input  has  a  maximum  sensitivity  of  10  mV  with  an 
11-position  attenuator  to  set  deflection  from  10  mV/cm  to  20  V/cm. 
For  true  X-Y  operation,  a  calibrated  X-lnput  is  provided  with  maxi- 
mum sensitivity  of  20  mV.  Its  calibrated  3-posftfon  attenuator  can  be 
switched  through  three  AC  or  DC  ranges  from  20  mV/cm  to  2  V/cm, 

High  or  low  frequency  waveforms  are  no  problem  since  the  4530s 
wide  range  of  time  bases  can  be  switched  from  200  ms/cm  to  200 
ns/cm.  Any  sweep  speed  can  be  expanded  five  times. 

Trigger  circuits  are  digitally  controlled,  requiring  only  a  Level  con- 
trol and  a  Slope  switch.  In  automatic  mode,  the  triggering  is  at  the 
zero  crossing  point.  In  normal  mode,  the  level  control  is  adjustable 
over  the  complete  8  cm  span.  Various  trigger  signafs  can  be  selected: 
a  sample  of  the  vertical  input  signal,  a  sample  of  the  line  voltage  or 
an  externally  applied  trigger  signal.  In  the  TV  trigger  coupling  mode, 


the  4530  can  be  easily  triggered  on  the  vertical  signal  in  a  complex 
TV  signal.  Calibration  requires  a  source  of  1  volt,  10  kHz  to  1  MHz 
square  waves  with  less  than  7  ns  rise  time  and  less  than  1%  over- 
shoot (see  IOA-4510-1  Oscilloscope  Calibrator,  page  68). 


Kit  IO-4530,  30  lbsM  mailable 

Assembled  SO-4530*  factory  wired  &  calibrated 
version  of  IO-4530,  28  lbs.,  mailable 


*    •    ■    *    i 


299.95 


425-00 


10-4530  SPECIFICATIONS- VERTICAL:  Deflection  Factor:  Sensitivity*  10  mV/cm  to  20 
V/cm.  Attenuator;  11  steps  in  1,  2,  5  sequence.  Variable:  Continuous  between  steps  to 
approx,  50  V/cm.  Accuracy:  Within  3%.  Vertical  Response:  DC  Coupling:  DC  to  10  MHz. 
AC  Coupling:  2  Hz  to  10  MHz.  Rise  Time:  35  ns.  Overshoot:  <5%.  Vertical  Input;  Im- 
pedance; i  M2  Shunted  by  «38  pF.  Maximum  Input:  400  V.  HORIZONTAL:  Time  Base; 
Ramp:  0.2  S/cm  to  200  ns/cm.  Positions:  7  steps  In  decade  sequence.  Variable:  Con- 
tinuous between  ranges  to  approximate  2  s/cm.  Accuracy*  Within  5%.  Magnifier:  X5 
(adds  additional  2%  to  sweep  accuracy).  External:  Deflection  Factor:  sensitivity:  0.02  V/ 
cm  to  2  V/cm,  Attenuation;  3  steps  in  decade  sequence.  Variable:  Continuous  between 
steps  to  approx.  20  V/cm.  Accuracy:  Within  3%.  Response;  DC  Coupling;  DC  to  1  MHz. 
AC  Coupling:  2  Hz  to  1  MHz.  Rise  Time:  0.35  ns.  Overshoot;  <5%.  Input:  Impedance: 
1  mQ  shunted  by  >--_-40  pF.  Max.  Input:  400  V.  TRIGGER:  Internal:  Automatic:  Zero  cross- 
ing ±0.5  cm.  Normal:  Adjustable  over  8  divisions.  Slope  Selection:  +  or  — .  Sensitivity/ 
Bandwidth;  0.S  cm  deflection -DC,  auto  &  norm:  DC  to  5  MHz;  AC,  auto  &  norm:  40  Hz  to 
5  MHz;  TV,  auto  &  norm:  40  Hz  to  1  MHz.  1  cm  deflection- DC,  auto  &  norm:  DC  to  10 
MHz?  AC,  auto  Sl  norm:  40  Hz  to  10  MHz.  1.5  cm  deflection -DC,  auto  &  norm:  DC  to  15 
MHzj  AC,  auto  &  norm;  40  Hz  to  15  MHz.  External:  Automatic;  Zero  crossing  ±0.03  V, 
Normal:  Adjustable  over  1.2  V.  Slope  Selections:  +  or  — .  Sensitivity/Bandwidth:  0.5  V. 
external  trigger  level  — DC,  auto  &  norm:  DC  to  5  MHzj  AC,  auto  &  norm:  40  Hz  to  5  MHz? 
TV,  auto  &  norm:  40  Hz  to  1  kHz,  1  V  external  trigger  levet-DC,  auto  &  norm;  DC  to 
15  MHz;  AC,  auto  4  norm:  40  Hz  to  15  MHz.  Impedance;  1  Mil  shunted  by  =40  pF.  X-Y:  ¥ 
Channel:  Same  as  vertical.  X  Channel;  Same  as  external  horizontal.  Phase  Shift:  Less  than 
5°  @  100  kHz.  GENERAL:  CRT:  Type:  5"  round.  Acceleration  Potential:  1.4  W  regulated. 
Phosphor:  P3L  Graticule:  8  x  10  cm.  Power:  Voltage  Range:  110-130/220-260  VAC,  switch 
selected,  65  watts.  Internal  Supplies:  Fully  regulated.  Operating  Temperature  Range: 
10°C  to  40°C.  Dimensions  6.4"  H  x  12.8"  W  x  19.2"  D  (without  handle). 


Heathkit  ID-1 01  Electronic  Switch 

Provides  simultaneous  display  of  two  separate  input  signals  on  a 
single  trace  scope  by  alternating  between  inputs.  Response  is  DC-5 
MHz,  +  1V2  dB,  -  3dB. 


Kit  ID-101,  6  lbs.,  mailable 


44.95 


ID-101  SPECIFICATIONS -Signal  gain?  >10  times.  Maximum  input  signal:  600  VOC  or 
600  VAC  p-p.  Input  impedance;  1  megohm/50  pFt  Maximum  signal  output:  a  V  p*p.  Output 
loading:  1000  ohm  minimum.  Hum  and  noise:  {single  channel  only).  <40  mV  p-p,  Chopping 
rates:  Approx.  100,  500,  1000  and  5000  Hz.  Power  requirements:  120/240  V,  50-60  Hz,  6 
W.  Dimensions:  4  W  H  x  10Wf  W  x  5JV'  D. 


Hobbyist  or  professional, there's  a  Heath 


The  all  solid-state  circuitry  of  the  IM- 
1212  is  contained  on  a  single  circuit 
board  for  easy  assembly  and  access 
when  servicing. 


Kit  or  Assembled 


Truly  portable  —  includes 
rechargeable  nickel-cadmium 
batteries  and  built-in  charger 

26  ranges;  resolves  voltages  to 
100  fiVt  currents  to  100  nA; 
measures  AC  &  DC  current 
up  to  2  A 

Buift-in  references  for  easy 
field  calibration 

Compact  size— only  3"  H  x 
8V4tfWx8"D 

Automatic  polarity  indication 

Uses  patented  Schlumberger 
dual-slope  conversion 
technique  ...the  industry 
standard  for  DMMs 


•  n 


These  "how-to"  books  help  you  get  maximum  use  & 
enjoyment  from  your  Heatiikit  meter. 


Handbook  of  Practical  Electronic  Tests  &  Measurements! 
a  guide  to  the  basic  theory  and  application  of  every 
practical   electronic   test  &  measurement  procedure   for 

technicians!  EQP-137 1 6.05* 

101  Ways  to  Use  Your  VOM/VTVM,  covers  equipment 
checks,  ac  &  dc  voltage  tests,  do  current  tests,  ohm- 
meter  tests,  signal  tracing  tests,  alignment  &  color  TV 

I  C  -J    S  3  ■        CUT*    I    VV  IIIIHIIIIII-lllfll-lllfVII      P    4      !-*■«■-■      iTPMU 

101  More  Ways  to  Use  Your  vom/vtvm,  expands  on  vol- 
ume above,  describing  additional  tests  &  uses. 

Elfr"1   I  -1^     I  ■■■kb  ■      ■      ■•■-■-■     +      *■■■<■■      ■     +     *■■■>     *     V     -I      -      ■      »      ■      I      I      f     >L*     ■    "''■• 

Understanding  &  Using  the  VOM  6  DVM,  a  modern,  prac- 
tical guidebook  to  every  possible  application  of  the  VOM. 

EDP-14G  4.95* 

Electronic  Measurements  Simplified,  covers  nearly  every 
test  or  measurement  you1 1 1  ever  have  to  make  in  TV 
servicing,   2-way  &  ham  radio,  CB,  etc.,  —  in  plain  Eng- 

ABCs  of  Electronic  Test  Probes,  shows  how  to  use  the 
many  probes  needed  for  testing  radio,  TV  &  other  equip* 

I   I  "C-  I   I   "■   i        ■-  U  ■  I   *¥■»  mm      m      m      ■■     +     !■■      I      fa  .   1     +     +     *  , <■    ■      I     f     -t     »     4      i      ■■■■■■      ■      ■      »    **  ■  **  *» 

*$10  minimum  order  for  book  onljf  purchase-  No  minimum 
when  book  order  accompanies  kit  order.  Includes  350  for 
each  book  to  cover  postage  and  handling. 


DMM  for  your  measurement  need 


A)  Our  lowest  cost  DVM— now  in  a  bench 
version . . .  only  79.95  Kit,  1 25.00  Assembled 

•  Large,  bright,  easy-to-read  display 

•  Completely  self-calibrating 

•  For  hobbyists,  schools,  and  service  techs 

The  new  Heathkit  IM-1212  Digital  Multimeter  is  the  low-cost  DMM 
that  hams,  hobbyists  and  service  techs  have  been  waiting  for.  Its  fulJ- 
function  capability  even  includes  AC  voltage  measurements  up  to  700 
volts.  Four  overlapping  AC  &  DC  voltage  &  current  ranges  and  five 
resistance  ranges  make  operation  fast  and  simple.  Accuracy  is  very 
good  for  a  multimeter  in  this  price  range;  1%  on  DC  volts,  1  V2%  on 
AC  volts  and  AC/ DC  current,  and  2%  on  resistance.  Lighted  front- 
panel  indicators  show  overrange,  positive  and  negative  DC  voltages 
and  current  at  a  glance. 

The  all  solid-state  design  uses  IC  circuitry  for  a  clear  non-blinking 
display.  The  dependable  ramp  analog-todigital  converter  updates  the 
readout  every  16  msec. 

The  1M-1212  is  a  great  teaching  aid  for  schools.  It's  simple  to  oper- 
ate, and  the  large  2 Vz -digit  display  with  automatic  decimal  position- 
ing ends  "reading  the  wrong  scale"  errors.  The  easy  assembly  makes 
it  a  great  project  for  student  electronics  labs.  And  the  exclusive  Heath 
built-in  calibration  standards  are  all  that  s  needed  for  those  initial 
and  periodic  adjustments. 

Other  features  include  overload  protection  on  all  ranges . .  •  120  or 

240  VAC  operation  , .  .  isolated  floating  ground  .  . .  attractive  heavy- 
duty  case  to  withstand  rugged  use  . .  *  universal  banana  jack  inputs. 

Kit  IM-1212,  7  lbs.,  mailable  . . ....... 79.95 

Assembled  SM-1212,  wired  version  of  the  IM-1212, 

7  lbs.,  mailable 125.00 

IM  1212  SPECIFICATIONS -Functions:  ±DC  volts,  ±0C  current,  AC  Wilts,  AC  current, 
ohms.  Ranges:  (full  scale);  DC  volts:  2,  20,  2fl0,  1,000V.  DC  current'  2,  20,  20Q>  2,000 
mA.  AC  volts:  2,  20t  200p  700V  rms  (25  Hz  to  10  hH*J,  AC  current:  2,  20,  200,  2,000  mA 
rms  (25  Hz  to  10  kHz).  Ohms;  200,  2k,  20%  200K,  2.000K  ohms,  Maximum  input  without 
damage:  3  A  »nto  AC  or  DC  mA,  and  ohms  (fuse  protected),  700  VAC  rms  into  volts  (except 
2V  range- 140  VAC  rms).  1000  VDC  into  volts  (except  2V  range-200  VDC).  Resolution: 
(Lowest  Range)  Volts:  10  mv\  Current  lO^A.  phms:  1  ohm.  Display:  Two  &  one  half  digit 
numeric.  Rated  accuracy  carried  to  25%  overrange.  Accuracy:  (Full  scale  ±1  digit): 
1%  DCV  (1000  V  max.),  1W%  ACV  (700V  max.),  AC  &  DC  current,  2%  ohms,  Input 
Impedance;  1  megohm  on  alJ  voltage  ranges.  2V  drop  maximum  on  current  ranges. 
Sample  Rate:  Approximately  60  per  second,  Power  requirements:  120/240  VAC,  50/60 
Hz,  8  watts.  Dimensions  (overall):  3!4"  H  x  9]/2"  w  x  8k"  D. 


B)  Heathkit  IM-2202  Portable  Digital  Multimeter 
—  "Pro"  performing  compact... only  179.95 

The  Heathkit  IM-2202  Portable  Digital  Multimeter  is  the  lowest  priced 
professional-grade  digital  multimeter  we've  ever  offered.  Designed  for 
field  or  bench  use,  it  will  provide  years  of  dependable  measurement. 
Included  are  four  rechargeable  nickel-cadmium  batteries  that  provide 
up  to  eight  hours  of  continuous  operation  wrth  each  charge.  It  may 
also  be  operated  From  110  or  220  VAC  or  temporarily  from  four  *JC" 
cells. 

Its  26  ranges  include  AC  and  DC  voltages,  AC  and  DC  current,  resis- 
tance and  a  Battery  Test  position.  Full  scale  ranges  are  100  mV  to 
1000  volts  DC,  100  mV  to  750  volts  AC,  100  fiA  to  1000  mA  and  100 
ohms  to  1000  kilohms.  100%  overrange  allows  measurements  up  to 
1.999  on  all  ranges  except  1000  VDC  and  750  VACt  giving  full  2  amp 
or  2  megohm  capability.  Voltage  and  current  inputs  are  separated  for 
circuit  protection.  All  functions  are  protected  against  accidentally  ap- 
plied voltages  up  to  250  volts.  Overrange  is  indicated  by  a  flashing 
"1"  display. 

All  voltage  ranges  have  high  input  impedance  (10  megohms  typical) 
to  prevent  circuit  loading.  Current  ranges  feature  low  voltage  drop 
{100  mV  typical)  for  accurate  measurements.  Resistance  ranges  limit 
maximum  test  current  to  1  mA.  The  full  scale  measurement  of  2  volts 
on  the  1  kilohm,  10  kilohm  and  1  megohm  ranges  still  allows  forward- 
biased  junction  testing  of  semiconductor  devices. 

If  a  lab  standard  Is  used  for  calibration,  DC  accuracy  is  ±0.2%;  AC 
accuracy  Is  ±0.5%  to  10  kHz.  Internal  standards  supplied  allow  field 
calibration  to  ±0,5%  for  DC  and  ±1%  for  AC. 


The  large  3Vfe -digit  display  (1999  count)  is  easy  to  read,  even  in  bright 
sunlight.  Automatic  polarity  indication  and  decimal  point  placement 
reduce  the  possibility  of  erroneous  readings.  A  continuous-rotation 
Range  switch  and  four  pushbutton  Function  switches  select  ranges. 

A  custom-designed  MOS/LSI  integrated  circuit  contains  all  digital 
counting  and  logic  circuits —  allowing  the  extensive  circuitry  of  the 


lrvt-2202  to  be  contained  in  its  compact  case.  It  provides  leading  zero 
suppression  for  all  measurements  to  conserve  battery  charge  and 
insures  a  stable,  flicker-free  display.  It  functions  as  the  heart  of  a 
dual-slope  analog-to-digital  converter  providing  stable,  accurate  per- 
formance under  all  conditions  of  temperature  and  battery  charge. 

Although  assembly  of  the  IM-2202  is  aided  by  circuit  board  construc- 
tion and  many  "plug-in"  components,  previous  kitbuilding  experience 
would  be  helpful.  If  you've  ever  built  an  electronic  kit,  you'll  appre- 
ciate the  advanced  techniques  and  engineering  concepts  used  in  its 
design.  Professional  features,  easy  operation,  high  accuracy  and  de- 
pendable performance  —you  get  them  all  with  the  Heathkit  IM-2202. 

Kit  IM-2202,  7  lbs.p  mailable 179.95 

IM-2202  SPECIFICATIONS 

NOTE:  Accuracy  specifications  of  the  IM-2202  depend  on  use  of  built'fn  references  or 
laboratory  standard  references  far  calibration. 

DC  VOLTAGE  -  Range/Input  Impedance;  100.0  mV/SO  Mfi,  1.000  V/500  MU>  10.00  V/10 
Mil,  100.0  V/10  Mu,  1000  V/lQ  Mtt.  Overload  Capability:  300  V  on  100  mV  &  l  V  ranges; 
1000  V  on  10  V,  100  V  &  1000  V  ranges.  Accuracy:  Built-in  references,  ±0.5%,  ±1  digit. 
Laboratory  standards,  ±0.2%,  ±1  digit.  Temperature  coefficient;  +200  PPM/°C,  AC 
VOLTAGE  -  Range/Input  Impedance;  100.0  rnV/10  M<.M20  pF,  1.000  V/10  MIM2Q  pF, 
10.00  V/10  MU-6Q  pF,  100,0  V/10  Mi>-60  pF,  750  V/10  MB-60  pF,  Overload  Capability: 
250  V  on  100  mV  &  1  V  ranges:  750  V  on  10  V,  lOO  V  &  750  V  ranges.  Accuracy:  Built-in 
references . .  *  ±1.0%t  ±3  digits;  40  Hi  to  1  kHz  (except  40  Hz  to  10  kHz  on  100  mV  and 
ranges),  Laboratory  standards  ,  .  .  ±0.5  %(  ±3  digits  j  40  Hz  to  10  kHz  (except  40  Hz  to  2 
KHz  on  750  range),  Temperature  coefficient:  ±300  PPM/°C.  DC  CURRENT  -  Range/ Voltage 
Drop:  300.0  ^A/100  mV,  1.000  mA/100  mVt  10.00  mA/100  mV,  100.0  mA/150  mV,  1000 
mA/300  rnv.  Accuracy:  Buirt-m  references.,  .  ±.5%T  ±1  digit  (except  ±1%,  ±1  digit 
on  1000  mA  range).  Laboratory  standards  .  .  .  ±.2%,  =1  digit  (except  ±£%t  ±1  digit 
on  1000  mA  range ...  Temperature  coefficient;  =250  PPM/-CL  Overload  protection:  Input 
coupled  through  3.0  Ampere  fuse  to  shunt  diodes  for  overloads  above  approximate  1.2 
Volts.  AC  CURRENT  -  Range/Voltage  Drop:  100.0  A/100  mV,  1,000  mA/100  mV#  10.00  mA/ 
100  mV,  100.0  mA/150  mV,  1000  mA/300  mV.  Accuracy:  Built-in  references  , .  ,  ±1.0% 
±3  digits  (except  ±1.5%,  =3  digits  on  1000  mA  range);  40  Hz  to  10  kHz.  Laboratory 
references  . .  .  ±.5%,  =3  digits  (except  ±L0%,  ±3  digits  on  1000  mA  range):  40  Hi  to 
10  kHz,  Temperature  coefficient:  350  PPM/°C.  Overload  protection:  Input  coupled  through 
3.0  Ampere  fuse  to  shunt  diodes  for  overloads  above  approximate  1.2  Volts.  RESISTANCE 
-  ftange/Test  Current:  100.0  <J  1.0  mA,  1,000  kG/LO  mA,  10.00  kO/0.i  mAf  100.0  kW 
1,0  fiA,  1000  k2/iQ,  /iA.  Accuracy:  Built  in  references  . ..  =-5%,  ±1  digit  Laboratory 
standards ..,  ±*2%,  ±1  digJt  Temperature  coefficient:  —300  PPM/CC,  Open-circuit 
voltage;  12  VDC,  Overload  protection:  Positive  input  over-voitage  protection  by  blocking 
diode  to  4€0  volts;  negative  input  over-voltage  through  0.03  A  fuse  and  shunt  diode. 

GENERAL -Overrange  Capability;  100%  on  all  ranges  except  1000  VDC  &  750  VAC.  Dis- 
play; 1999  maximum^  seven  segment  planar;  0,55"  high  digits.  Polarity  Indication:  Auto- 
matic "  +  "  and  "— ".  Overrange  indication:  Automatic  above  1999;  polarity  sign  and 
decimal  point  shown  with  flashing  "1M  in  thousands.  Display  rate:  Approximately  5  per 
second,  non-blinking.  Normal  mode  rejection;  35  dB  (line  operation);  extended  on  battery 
operation.  Cemmen  mode  rejection:  80  dB  (line  operation);  extended  on  battery  operation. 
Power  line  isolation:  May  be  operated  1500  V  above  power  line  ground  (during  line  op- 
eration}- Operating  temperature  range:  1Q°C  to  4D°C.  Storage  temperature  range:  -40^0 
to  50CC  with  batteries  installed;  to  70°  with  batteries  removed.  Power  requirements:  110 
to  130  VAC,  or  220  to  260  VAC  (internal  selectable);  50/60  Hi;  5  watts  typical  during 
charge,  Operating  time:  8  hours  typical  after  H  hours  minimum  cnarge  time  (from  inter- 
nal nickel-cadmium  batteries),  standard  "Crp  batteries  may  be  used  tor  intermittent  op- 
eration up  to  2  hours  for  Zinc  -  Carbon  (NEDA  type  14)  and  up  to  6  hours  for  Alkaline 
(NGDA  type  14A).  Built-in  "Battery  Test"  function  provided.  Size  (overall  including  handle 
folded  to  rear):  3"  H  x  8W  W  x  8"  0. 


C)  Our  finest  DVM . . .  ZVi  digits . 
accuracy  &  resolution . . .  249.95 

Kit  IM-102,  9  lbs*  mailable 


high 


•  •»*»■• 


.249.95 


IM-1Q2  SPECIFICATIONS  -  DC  VOLTMETER  -  5  ranges:  200  mV,  2V,  20Vr  200V,  1000V, 
Input  Impedance:  Appro*.  100  megohm  on  200  mV,  approx.  1000  megohm  on  2Y\  10  meg- 
ohm on  all  other  ranges.  Accuracy:  ±0.2%  ±1  digit  with  furnished  DC  calibrator, 
±0.1%  dd  digit  with  lab  calibration.  Overload  protection:  350V  on  200  mV  and  2V,  1000V 
on  other  ranges.  Overrange  capability:  20%  minimum  (Subject  to  Overload  protection 
limits).  Resolution:  100  mv-  F«M  scale  step  response:  2  sec,  to  rated  accuracy.  Input  bias 
current?  10  nA  maximum  at  reference  conditions.  Temperature  influence:  ±0.005%/°C, 
±1  digit1  ~C  Normal  mode  rejection;  35dB  minimum  @  SO  Hz.  Common  mode  rejection: 
SO  dB  minimum  with  Ik  unbalance  @  60  Hz  OHMMITER  —  6  ranges:  200  ohms  wtth  1  mA 
test  current  2k  with  IOOmA,  20k  with  I0^AT  200k  with  !0#At  2M  with  l*iAt  20M  with 
LOOnA.  Accuracy:  With  DC  calibrator,  ±tf*5%  ±1  digit  on  200,  2kt  20k+  200k  ranges, 
±1.5%  ^l  digit  on  2M  and  20M  ranges,  with  tab  calibration,  =t0.5%  ±1  digit  on  200 
ohm  range;  ^0.25%  ±1  digit  on  2k,  20*.  200kt  ^1%  =tl  digit  on  2M  and  20M.  Overton 
protection:  250  V  rms.  Resolution:  0.1  ohm  (200  ohm  range}.  Full  scale  step  response:  2 
sec.  on  ohm  and  k  ohm  ranges,  10  sec«  at  10  megohms  to  rated  accuracy.  Temperature 
influence:  ±O,05%  @  0"C.  Overrange  capability:  20%  minimum.  AC  VOLTMETER  (Average 
respondrng,  rms  calibrated)  -  5  ranges:  20  mV,  2  V,  20  V,  200  V,  1000  V.  Input  impedance: 
1  megohm  @  150  pF.  Overload  protection;  250  rms  on  200  mV  and  2  V,  500  V  on  higher 
ranges.  Accuracy:  With  DC  calibrator,  ±0.75%  ±1  digit  for  40Hz-10kHz  ±1%  ±1  digit 
for  10kHz-20kHz  on  200  mV  and  2V  ranges:  ±QJ5%  ±1  digit  for  40Hz-5kHz,  ±1,5% 
±1  digit  for  SkHz-lOkH*  on  20V  and  200V  ranges:  ±1.5%  ±1  digit  for  4DH£-7.5kHz  on 
1000V  range.  0C  AMMETER  -  3  ranges:  200Mf  2mA,  20mA,  200mA.  2A.  Voltage  drop: 
0.2V  (nominal).  Accuracy:  With  DC  calibrator,  ±0.5%  ±1  digit  for  2Ah  ±0,3%  ±1  digit 
on  afl  other  ranges.  With  lab  calibration,  ±0.25%  ±1  digit  for  2mA  and  20mA;  ±0.3% 
±1  digit  for  200mA;  ±0.5%  ±1  digit  for  2A,  Resolutions  100  narwamperes  (200M 
range),  Overload  protection:  3  A,  any  range,  by  fuse  and  clamp  diodes.  AC  AMMETER 
(40H*-10kHz)  -  5  ranges:  200mA,  2mA,  20mA.  200mA,  2A,  Voltage  drop:  0.2  V  [nominal)* 
Accuracyt  With  DC  calibrator  ±1.5%  ±1  digit  on  2A,  ±1%  on  all  other  ranges,  With 
lab  calibration,  ±0.75%  ±1  digit  on  2Q0^A<  ±0.7%  ±1  digit  on  2  mA  and  20  mA; 
±0.8%  ±1  digit  on  200mA;  ±1%  ±1  digit  on  2A.  Resolution:  100  nanoamperes.  Over- 
load protection!  3Ar  any  range,  by  fuse  and  clamp  diodes.  GENERAL  -  Display:  Maximum 
count,  1999.  Overrange  indication,  automatic  beyond  1999.  Polarity  indication  automatic 
•*  +  +'  0r  *'-'*.  Reading  rate,  5  per  sec.  non-blink  (200  millisecond  integration  time). 
Numeric  display  by  side-viewing  neon  glow  tubes  with  integral  decimal  points.  Power 
requirement:  120  or  240  VAC,  S0Hz/60Hz4  8  W  nominal.  Operating  temperature:  10°C* 
40*C.  Reference;  25GC.  ±1°C,  StW;  3"  H  X  7"  W  x  7.9"  D. 


■B 


Build  Heathkit  meters 


Now— convert  your 
tube-type  Heathkit 
VTVM  to  instanton 

ft  +       B  mm  m  m 


This  new  Kit  replaces  the  6AL5  and  12AU7  tubes  used  in 
many  Heathkit  VTVMs,  Including  current  models  IM-18  and 
M-28.  The  two  solid-state  devices  plug  directly  into  the 
tube  sockets.  One  device  is  a  high  voltage  amplifier  con- 
faming  4  FETsj  the  other  contains  2  specuif  diodes  with 
low  forward  drop.  The  result  is  Instant-on  service  -  no 
more  waiting  for  tubes  to  warm  up  -  and  no  more  pointer- 
drift  corrections.  Move  your  VTVM  into  the  solid-state  age 
today, 

IMA'IftVI,  I  rbri  mailable  ., t6.95 


Heathkit  products  are  the  result  of  a  quarter-century  of  kit  engineering  experience 


for  better  performance,  better  value 


A)  Heathkit  40  kV  Probe  Meter 

TV  tube  voltage  measurements  are  fast  and  convenient  with  the  new 
Heathkit  IM-5210  Probe  Meter.  It  is  light  weight,  portable  and  will 
measure  DC  voltages  up  to  40  kV  with  ±3%  accuracy.  You  just  at- 
tach the  ground  clip  to  the  TV  chassis,  place  the  probe  against  the 
tube's  high  voltage  connector  and  switch  on  the  meter— It's  as 
simple  as  that.  The  on-off  switch  on  the  handle  protects  the  meter 
during  hookup  and  when  the  probe  is  not  In  use.  The  IM-52T0  is  an 
easy  kit  to  build,  taking  about  an  hour  to  assemble  and  Is  the  best 
high  voltage  measurement  value  on  the  market. 

Kit  IM-5210,  2  lbs.,  mailable -  ,17.95 

Assembled  SM-5210,  factory  wired  version  of  the  IM-5210, 

2  lbs.,  mailable . Was  24.95,  Now  Only  19.95 

IM5210  SPECIFICATIONS  -  Voltage  Range:  0-40  kVDC,  Accuracy:  -3%  of  full  scale. 
Size:  IVV  H  *  1W  W  x  IS"  D. 

B)  Heathkit  taut-band  general-purpose  VOM 

It's  an  easy,  enjoyable  one-evening  kit  — build-up  two  modular  cir- 
cuit boards  and  you  have  it  This  highly  versatile  IM-105  gives  you 
a  low-friction,  taut-band  meter  with  diode  &  fuse  protected  move- 
ment that  can  suffer  years  of  rough  treatment  and  bounce  back  for 
more.  Fuse  in-line  with  the  input  connector  is  removable  from  front 
for  extra  convenience.  Other  professional  features  include  calibrat- 
ing controls,  DC  polarity  switch,  self-storing  handle. 

Kit  IM-105,  3  lbs.,  mailable . . . . 64.95 

Assembled  SM-660,  (less  5  KV  ranges),  4  lbs,f  mailable 72.00 

IM-105  SPECIFICATIONS  -DC  VOLTAGE  RANGES:  -0  25,  2,5,  10,  SO,  250,  500.  1000  & 
5000  V  full  scale.  Accuracy:  *3%  of  full  scale.  Input  resistance:  20,000  ohms  V  full 
scalfi.  AC  VOLTAGE  RANGES;  2.5,  10,  50,  250,  500  V  1  kV  &  S  kV  full  state,  Accuracy: 
±4%  of  full  scale.  Input  resistance:  5000  ohms.-'V.  Input  capacity;  Less  titan  20  pF. 
Frequency  response;  2,5,  10,  and  50  V  ranges:  ±5%t  10  Hz  to  100  kHz;  250,  500  V 
ranges:  =t5%,  10  Hz.  DC  CURRENT  RANGES:  -0.05,  1A  10,  100,  500  mA  &  10  A  full 
scale,  Accuracy:  ±3%  of  full  scafe.  Voltage  too?-  Approximately  0.25  V  at  full  scale. 
RESISTANCE  RANGES:  -xi  (20  center  scale),  KlO.  xl00p  xlk,  xlOh,  Accuracy:  ±3  de- 
grees of  arc.  Source  voltage:  xl  through  xlk  ranges:  1.5  V  x  10k  range:  15  V.  DECIBEL 
RANGES:  (0  dB  =  1  mW  In  600  onms):  -10  to  +55  dBt  GENERAL  -  Voltage  dividers 
-i%  metal  fiPm  resistors  on  most  ranges  Meter:  4V5z",  50  txA,  rugeedtzed.  taut-band 
movement,  Meter  protection:  Combined  fuse  and  diode  overload  protection.  Meter  tem- 
perature coefficient:  15  to  35"  C,  ±1%  (or  0J  degree  of  arc)  per  degree  C.  Operating 
temperature  range:  0-551  C  Batteries  (not  supplied);  One  1.5  V  "DM  cell  (NEOA  "13). 
One  15V  (NEOA  =208?.  Dimensions:  7"  H  x  5W  W  x  2W*  0,  Test  Leads:  Supplied. 

C)  Heathkit  FET  taut-band  VOM- 
ten  megohm  input  in  a  portable  meter 

A  portable  lab-grade  FET  VOM  combining  accuracy,  versatility,  con- 
venience and  ruggedness  — in  an  easy-to-build  dollar-saving  kit!  Our 
IM-104  has  low-drift  1%  precision  metal  film  and  wirewound  resistors 
for  exceptional  stability.  Nine  DCV  &  ACV  ranges  measure  from  .01V 
to  1000V.  Six  current  ranges  cover  0.001  mA  to  1000mA,  DC  &  AC, 
Seven  resistance  ranges  from  1  ohm  to  100  megohms,  conventional 
or  low  voltage  modes.  Decibel  ranges  from  —40  dB  to  +62  dB.  DC 
null  scale  with  better  than  1  mV  resolution.  The  41/2"  ruggedized, 
taut-band  meter  is  diode  protected,  built  to  take  plenty  of  abuse. 
Built-in  circuitry  shows  battery  condition  at  the  flip  of  the  range  se- 
lector Three  evenings  put  this  great  portable  VOM  on  your  bench. 

Kit  IM-104, 4  lbs.,  mailable .94.95 

Assembled  SWl-666,  has  additional  1/iA  current  range,  less  100  & 
1000  mA  ranges,  4  lbs.,  mailable 149.00 

IM-104  SPECIFICATIONS  -  DC  VOLTMETER  -  9  ranges:  0.1,  0.3,  i,  3.  10.  30,  100,  300. 
1000V.  Input  resistance!  10  megohm.  Accuracy:  £2%  of  ful]  seaje  (meter  in  horiiontal 
position).  AC  rejection:  Accuracy  not  affected  by  impressed  SO  Hi  sine  wave  with  rms 
value  2x  greater  than  full-scale  value.  Null  Indicator:  On  0.1,  1,  10,  100,  1000V,  meter 
zero  level  may  be  adjusted  to  center  of  nuJt  referenced  scale.  Null  variations  of  appro*. 
1%  of  full-scale  can  be  resolved.  AC  VOLTMETER -9  ranges;  0-0.1.  0.3,  1T  3,  10,  30,  100r 
300,  1000 V.  Range  factor:  1  to  3.162  (id  dB)  per  step.  Input  resistance:  10  megohm. 
Input  capacity:  100  pF  typical.  Accuracy;  ±3%  of  full  scale  (meter  in  horizontal  position; 
60  Hz  sine  wave).  Response:  Average  value  of  Va  sine  wave.  Scale  calibrated  to  indicate 
rms.  Frequency  response:  20  Hi  to  20  kHz  ==3%,  20  Hz  to  SO  kHz  *5%  on  0.1  to  30  V, 
20  Hi  to  10  kHi  ±=3%.  20  Hz  to  20  kHz  -5%  on  100  and  300  V.  20  Hz  to  1.0  kHz  zt3%p 
20  Hz  to  2.5  kHz  ±5%  on  1000  V,  DC  MIUIAMMETER  -  6  ranges:  0-0.01,  .1,  1,  10,  100. 
1000V  mA.  Voltage  drop  {approz.  full  Scale);  0.100  V  on  0.01  to  10,  0.150V  on  100,  0.350 

V  on  1000.  Insertion  resistance:  Voltage  drop  divided  by  full-scale  current.  Accuracy: 
±2%  on  0.01  to  100,  =3%  on  1000.  (Meter  in  horizontal  portion},  AC  M I LLI  AMMETER 
-6  ranees:  00.01,  0.1,  1.  10,  100,  1000  mA.  Voltage  drop  (appro*,  of  full  scale):  0,100 

V  on  0,01  to  1,  0.150  V  on  100,  0.350  on  1000  V.  insertion  resistance:  Voltage  drop  di- 
vided by  fun  scale.  Accuracy:  ±3°  on  0.01  to  100,  ±4%  on  1000.  (Meter  in  horizontal 
position;  60  Hz  sine  waves).  Response:  Average  value  of  fA  of  sine  wave  (DC  current 
must  be  negligible).  Scale  calibrated  to  include  rms.  Frequency  response:  20  Hi  to  5  kHz 
^3%  on  0.01,  20  Hz  to  20  kHz  ±3%  on  0.1,  20  Hz  to  50  kHz  ±3%  On  1  to  1000. 
0HMMETER-7  ranges;  Rxl  (10  ohm  center  scaJa),  RxlQ,  Rxl00r  ftxlk,  RxlOk,  RxlOQkh 
RxlM.  Accuracy:  ±3%  on  xlO  to  1M,  Test  voltage  (nominal]:  1.55V  on  +DC/ohm  and 
-DC/ohm,  0.085  V  an  ohm.  08  RANGE  -  9  range*  (0  dn=mV  Into  600  ohmj:  -40  to  -  18, 
-30  to  -8,  -20  to  +2,  -10  to  +12,  0  +22,  +10  to  +3?,  +20  to  +42,  +30  to  +52, 
+40  to  +62.  Accuracy:  ;&3  do  @  -20  dB  to  ±£<3  dB  @  +28.  Voltage  dividers:  1% 
precision  metal-film  resistors*  Meter:  4W,  100  ^AT  95°  ruggidized,  taut-band  move- 
ment, Meter  protection;  will  sustain  momentary  overload  of  220  VAC  or  DC  on  any  range: 
diode  and  2A  fuse  protected  on  ohms  xl  and  0,01  to  100  mA,  FET  protected  on  0.1  to 
100  V  and  ohms  xlOk  to  ohms  xlM.  Internal  circuitry  protected  against  improper  battery 
installation.  Diode  protected  meter.  Amplified  circuit:  Oual  FET  source  followers  driving 
operational  amp.  Front  panel  switches:  24-position,  continuous  rotation  RANGE  switch 
{including  battery  check  position  BATT  and  OFT).  4-position  pushbutton  switch  for  AC, 
onm  LV.  —  DC/ohm,  +  DC/ohm.  Meter  temperature  coefficient:  Maximum  of  *0.2%  or 


±:0.2o  or  arc  per  =C  over  range  of  15  to  35*C.  Operating  temperature:  o  to  50-C.  Storage 
temperature  (less  batteries);  -40  to  +80CC.  Batteries  (not  supplied};  i  1,5  V  D-cefi 
(NEDA  *rl3).  4  1.5  AA-cell  {NEOA  -15).  Dimensions;  6.95"  H  x  4.95"  W  1  2.25"  D, 

D)  Heathkit  IM-18— our  most  popular  VTVM 

For  decades,  Heathkit  VTVMs  have  been  prized  by  owners  for  their 
convenient  size,  practical  meter  ranges,  single  test  probe,  and  low 
cost.  The  IM-18  possesses  all  of  these  traditional  Heathkit  values, 
plus  impressive  features  of  its  own;  a  single  probe  for  all  measure- 
ments—seven AC,  seven  DC,  and  seven  Ohms  ranges;  precision  416" 
200  fiA  meter;  1%  precision  divider  network  resistors;  :t1  dB  25  Hz 
to  1  MHz  frequency  response;  rms  &  p-p  AC  voltage  measurements; 
circuit  board  design  for  fast,  easy  assembly;  120/240  VAC  wiring 
options* 

Kit  IM-18,  5  lbs.t  mailable  .  .  . . , 36.95 

Assembled  SM-20A,  6  lbs.,  mailable  . . 70.00 

MM*  SPECIFICATIONS  -  Meter  scales:  DC  &  AC  (rms>:  0*1.5,  15,  50;  150,  50Of  1500  V 
full  scale.  AC  peafc-te-peah:  0.4.  14,  40,  140r  400t  14M,  4000  V  full  scafe.  Resistance:  10 
olun  center  scale  xl,  xlQ,  *100h  xlOQO,  xlOh,  xlOOk,  xl  meg.  Measures  I  ohm  to  100  meg' 
ohms.  Meter:  4Vz"  200  /iA  movement.  Input  resistance:  11  megohms  (1  megohm  in  prooe) 
an  all  DC  ranges;  1  megohm  shunted  by  35  pF  on  all  AC  ranges.  Circuit:  Balanced  bjuty,e 
(push-pull)  using  twin  trLode.  Accuracy:  DC  ±3%,  AC  rtb%  of  full  scale.  Frequency  re- 
sponse; ±1  dB,  25  Hz  to  MHz  (600  ohm  source).  Tubes;  12AU7r  6AL5.  Battery  require- 
ments: 1.5  V,  size  "C"  cell  (net  supplied).  Power  requirements:  120/240  VAC,  50/60  Hz, 
10  W.  Dimensions;  7%"  H  X  4%/'  W  x  #W|*  D. 

E)  Heathkit  IM-28  Service  Bench  VTVM 

A  deluxe  version  of  the  IM-18  in  a  big  stay-put  size  for  your  bench 
and  a  big  easy-to-read  6"  meter. 

Kit  IM-28, 7  lbs.,  mailable .46.95 

Assembled  SM-21  A,  7  lbs,,  mailable 90.00 


IM-2S  SPECIFICATIONS-  DC  VOLTMETER  -  Ranges:  0  15.  5(  15r  50r  150,  500p  1500  V 
full  scale;  up  to  30,000  V  with  accessory  probe.  Input  Resistance:  11  megohm  (1  megohm 
in  probe)  on  all  ranges:  1100  megohms  with  accessory  probe.  Circuit:  Balanced  bridge 
(push-pull)  using  twin  triode,  Accuracy:  ±3%  of  full  scale.  AC  VOLTMETER  -  Ranges: 
0-1 ,5,  5,  15,  50,  150,  500,  1500  rms  scales  (.353  of  peak-to-peak).  Frequency  Response 
(5  V  range);  ±1  dB  25  H2  to  1  MHz  (600  ohm  source,  referred  to  60  Hz).  Circuit:  Haffwave 
voltage  doubler,  using  twin  diode.  Accuracy:  5%  of  full  scale.  Input  Resistance  &  Capac- 
itance: 1  megohm  shunted  by  40  pF  measured  at  input  terminals  (200  pF  at  probe  tip). 
OHM-METER  -  Ranges:  Scale  with  10  Ohm  center  XI,  X10,  X100,  X10OO,  XlQk,  XlQOk,  XI 
meg.  Measures  .1  ohm  to  1000  megohms  with  internal  battery ,  Meter:  6"  200  mA  move- 
ment, polystyrene  case.  Probe;  Combined  AC-OHMS-DC  switching  probe,  single  jack  input 
for  probe  and  ground  connections.  Dividers:  1%  precision  type.  Battery:  lVz  vt  "C"  cell 
(not  supplied).  Power  Requirements:  120/240  VAC,  50/60  Hz,  10  W.  Dimensions:  5"Hx 
12%"  W  i  4^*  0. 

F)  Heathkit  Laboratory  AC  VTVM 

The  IM*36  features  extended  accuracy  in  measuring  low-level  AC 
voltages.  Any  voltage  from  10  Hz  to  1  MHz  can  be  measured  quickly. 
It  can  also  be  used  as  a  VU  meter  to  indicate  changing  AC  voltages, 
such  as  those  that  occur  in  speech  or  music  equipment. 

Kit  IM-38, 5  lbsM  mailable 52,50 

Assembled  SM-22A>  6  lbs.,  mailable .  85.00 

IM-38  SPECIFICATIONS-  Frequency  response:  ±1  dB  10  Hz  to  500  kH*.  ±2  dB  10  Hi  to 
1  MKz,  all  ranges,  flanges:  Ten  ranees  from  0.01  to  300  V  rms  full  scale.  Decibels:  Total- 
range  -52  to  +58,  meter  scale  -12  to  +2  dB  {0  dB  =  1  mW  in  600  ohms),  ten  switch 
selected  ranges  from  —40  dB  to  +50  dB  in  10  dB  steps,  Input  impedance:  10  megohms 
shunted  by  12  pF  on  ranges  10  to  300  V,  scale,  10  megohms  shunted  by  22  pF  on  ranges 
,01  to  3  V.  Accuracy;  Within  5%  Of  full  scale.  Power  requirements;  120/250  VAC,  50/60 
Hz,  10  W.  Dimensions:  7*i"  H  x  4%»  W  X  AW  0. 

G)  Heathkit  IM-17— everyman's  VOM 

The  perfect  buy  lor  homeowners,  hams,  servicemen,  hobbyists, 
modelers  — everyone.  All  solid-state  with  FET  input  for  less  circuit 
loading,  better  accuracy  than  ordinary  VOMs,  Features  include  port- 
able battery  operation,  zero  and  ohms  adjust  controls,  accessory 
probe  jack,  DC  polarity  reversing  switch,  three  bullHn  test  leads, 
easy  3-5  hour  assembly. 

Kit  IM-17,  4  lbs.,  mailable 29.95 


IM-T7  SPECIFICATIONS  -  DC  VOLTMETER-  Four  ranges:  0-lp  10.  100,  1000  V  full  scales. 
Input  resistance:  11  meg.  on  all  ranges.  Accuracy:  —3%  of  full  scale.  AC  VOLTMETER  — 
Four  ranges:  0*1,  10,  100,  10GOV  full  scale.  Input  resistance:  1  meg.  on  all  ranees.  Ac- 
curacy: ^5%  o4  full  scale.  Frequency  response:  :1  d8r  10  Hz  to  1  MHz.  OHMMETEH  - 
Four  ranges:  RXlt  RX10O,  ftXlOR,  RX1M.  Input  resistance:  1  meg,  on  all  ranges.  Amplifier 
circuit:  84  V  mercury  cell  {NEDA  =1611},  batteries  not  supplied.  GENERAL  -  Meter: 
Wt  200  fiAt  100°  movement.  Dimensions:  5W  H  x  9W  W  x  9"  0. 


H)  Heathkit  Line  Voltage  Monitor 

The  ideal  accessory  for  labs,  shops,  hams  &  CBer's,  hobbyists.  Im- 
proper line  voltage  can  cause  poor  operation  of  test  equipment  and 
circuits.  With  the  solid-state  IM-103,  you  always  know  what  your  line 
voltage  is.  When  calibrated  from  a  source  of  known  accuracy,  the 
IM-103  has  an  accuracy  of  ±2%.  The  large,  expanded  scale  meter 
lets  you  know  at  a  glance  what  your  power  line  voltage  is. 

Kit  IM-103,  3  lbs.t  mailable .19.95 


IM-103  SPECIFICATOHS- Voltage  range:  90  VAC  (rms)  -  140  VAC  (mis).  Voltage  accur- 
acy {sine  wave):  ±2%  when  calibrated  with  a  known  line  voltage.  Power  requirements: 
90440  VAC,  50-60  Hz,  4.2  W.  Dimensions:  £W  H  x  6W  W  x  3"  0. 


New  Multi-function  Counter -only  $129 


95 


I 

1 

in  m  M 

if     ■    i 

12 Volt  Operation 

Rear  parte!  con- 
nector  permits 
use  of  any    12- 
volt    DC    power 
source,  A  mat- 
ing connector  is 
supplied    with 
the  kit. 

Overrange  Indicator 

Indicates  when  the  number  to  be 
displayed  Is  larger  than  the  dis- 
play can  handle. 


Gate  Limp 

Flashes  on  when  the  dis- 
play Is  updated.  Also 
functions  as  a  logic  probe 
(see  right)  for  trouble- 
shooting during  calibra- 
tion or  servicing. 


POWER/TIME  EASE  Switch 

Turns  the  IM4100  on,  selects 
between  kHz  and  MHj  for  fre- 
quency measurements,  and  se- 
lects second  or  millisecond  time 
bases  for  period  measurements. 


Reset  Switch 
Pushbutton  switch  re- 
sets the  display  to  zero 
in  any  mode  of  opera- 
tion. 


Input  Attenuator 
Three -position    switch 
provides  -5-lf  -?-10  or 
-rlOO  attenuation  of 
the  input  signal. 


The  most  versatile  counter 
we've  ever  offered . . .  displays  frequency  to 
30  MHz,  period  to  99.999  seconds,  counts 
events  to  99,999.. .all  for  only  129.95! 

The  new  Heathkit  IM-4100  is  an  almost  unbelievable  counter  value. 
It's  a  full  ftve-drgtt  frequency  counter,  it  will  also  function  in  period 
mode  or  totalize  mode.  It  provides  built-in  input  attenuation  and 
12-volt  operation  all  in  one  compact  package. 

As  a  frequency  counter,  the  IM-4100  is  guaranteed  to  30  MHz  with 
1  Hz  resolution.  Sensitivity  is  a  low  15  mV  from  50  Hz  to  30  MHz, 
50  mV  below  50  Hz, 

In  the  period  mode,  it  measures  intervals  up  to  99.999  seconds.  Using 
the  millisecond  time  base,  it  resolves  to  1  msecl  This  mode  can  be 
used  for  low  frequency  measurements  with  high  accuracy.  Just  posi- 
tion the  TIME  BASE  switch  to  mS  and  the  MODE  switch  to  PER.  Then 
solve  the  equation  f  =  1 /period,  using  the  displayed  value. 

The  totalize  mode  will  add  up  (totalize)  event  pulses'up  to  a  count  of 
99,999.  Pushing  the  RESET  button  starts  the  count  at  zero,  An  inhibit 
signal  can  be  applied  through  a  rear  panel  terminal  to  slop  the  totalize 
mode  at  any  time,  without  loss  of  the  displayed  count. 

The  front  panel  attenuator  switch  allows  the  amplitude  of  input  signals 
to  be  divided  by  1,  to  or  100,  The  pushbutton  RESET  switch  quickly 
resets  the  display  to  zero  in  any  mode.  Front  panel  display  includes 
overrange  indicator  and  a  gate  lamp* 

A  rear  panel  switch  easily  selects  internal  or  external  time  base.  The 
rear  panel  connector  can  be  used  as  an  input  for  the  external  time 


Three  Operating  Modes 

Modes  for  frequency  measurement 

to  30  MHz.  period  measurement 

to  99.999  seconds,  or  totalize  fo. 

events  counting  to  99,999  are  essil} 

switch-selected. 


MODE 
Pi  u    F*EQ    TOi 


MOD€ 


Measure  frequency,.. or  period. 


base  signal,  or  as  an  output  to  check  the  internal  10  MHz  time  base 
or  provide  a  convenient  frequency  standard  of  1  MHz  for  bench  use. 

Operation  from  any  12-volt  DC  source  is  possible  with  the  IM-4100 
—  no  extra  accessories  are  needed.  Power  is  applied  through  a  rear 
panel  connector  (mating  connector  supplied). 

And  the  IM-4100  is  easy  to  build  thanks  to  the  open  circuit  board 
layout,  A  simple  gate  light  modification  gives  you  a  handy  fogic  probe 
for  trouble-shooting  should  problems  arise. 

It's  a  great  instrument  value  at  an  almost-too-good-to-be-true  price. 


Kit  IM-4100,  7  lbsM  mailable 


129.95 


IM-4100  SPECIFICATIONS  -  FUNCTIONS  -  Frequency:  5  Hz  to  30  MHz.  Period;  1  jtsec 
resolution  to  99999  sec.  Totalize:  1-99.999  events.  INPUT  —  Frequency  Range:  5  Hz  to 
30  MHz  minimum.  Sensitivity;  15  nW  rms  [50  mV,  5  Hz  to  50  Hz).  Period  Putse  Width; 
25  nsec  minimum.  Lew  Frequency  Signal  Risetime:  l  msec  for  signals  less  than  10  Hz. 
Input  Impedance;  1  megohm  shunted  by  less  than  35  pF.  Protection:  240  volts  rms  at 
60  Hz,  Attenuator:  XI,  X10,  X100  fixed  compensation.  TIME  BASE  -  frequency:  10  MHz. 
Setafritity;  =t]  ppm.  Temperature  Stability:  ±10  ppmr  maximum  0°  to  40°  ambient. 
OSCILLATOR  CONNECTION  -  External  Input  Frequency:  DC  to  20  MHz.  External  Input  Sen- 
sitivity: TTL  or  2,5  V  rms  from  50-ohm  source.  Internal  Output:  TTL  signal  at  I  MHz. 
GENERAL—  Sate  Interval:  kHz  1  sec,  MHz- 1  msec  (indicated  by  gate  light).  Manual  Gate: 
DC  control  in  events  mode  using  external  0SC  input  connector.  Display  Time:  200  msec 
plus  gate  interval.  Power  Requirements:  105-130  or  210-260  VAC  {switch  selected),  50  60 
Hi,  (at  25  watts.);  or  5-14  VDC  at  1.25  amperes.  Dimensions:  2V  H  x  7V*n  W  x  10W  0 
(less  handle). 


Probes  &  accessories  for  Heathkit  instruments 

A)  50-ohm  Termination  for  frequency  counters  and  scopes.  DC  to  1 
GHz  range;  power  rating  is  1  watt.  VSWR:  250  MHz,  1.2:1;  600  MHz, 
2:1*  Assembled  SU-511-50,  1  lb.,  mailable - 15.00 


B)  RF  Fuse  in  UHF  BNC-to-BNC  connector.  Prevents  accidental  bum- 
out  of  devices  sensitive  to  RF  power.  DC  to  500  MHz  range;  50  ohnris 
impedance;  12.1  VSWR  (max.);  insertion  loss  1.80  dB  max.  at  500  MH2. 
Spare  fuses  included.  Assembled  SU-512-50,  1  lb.,  mailable  .  .45.00 

C)  Low  capacitance  scope  probe  provides  direct  or  X10  attenuated 
operation;  options  for  3.3  or  1  megohm  input  resistance.  Kit  PK-1,  1 
lb.,  mailable   . . . . ...... .5.95 

O)  Etched  circuit  RF  probe  for  RF  measurements  from  1000  Hz  to  over 
100  MHz;  11  meg  input;  1000  VDC  max.  at  tip;  90  V  rms  max.  Kit  PK-3, 

1  lb.,  mailable • . . 5.95 

Assembled  PKW-3,  1  lb,,  mailable  ......*, *...,.  7.95 

E)  Scope  demodulator  probe  for  distortion  checks  and  display  of  RF 
&  IF  signal  modulation.  Functions  as  an  AM  detector,  30  V  rms  max., 


Heathkit  performance  specifications  are  guaranteed 


Your  counter  dollar  buys  more  at  Heath 


180  MHz  Counter  with  phase-locked 
frequency  multiplier... 349.95 


1  Hz  to  180  MHz  range,.. sensitivity  of  50  mV  to  120  MHz,  100  mV  to 
180  MHz.  Pushbutton  selection  of  x1,  10,  100  or  1000  multiplier  per- 
mits resolution  down  to  0.001  Hz  for  signals  up  to  10  kHz. 

TCXO  (temperature  compensated  crystal  oscillator)  provides  high 
stability  and  excellent  aging  characteristics,  insuring  its  fundamental 
accuracy.  Pushbutton  selection  of  1  msec,  100  msec  and  1  second 
gate  times  allow  variable  resolution  readings.  Rear  panel  switch  and 
input  connection  permit  use  of  an  external  clock. 

Features  include  8-digit  cold-cathode  display  plus  range,  overrange. 
gate  and  loop-unlocked  indicators. ..separate  AC  and  DC  coupled 
inputs... 120/ 240  VAC  primary.  You  don't  have  to  spend  a  fortune  to 
get  VHF  counting  capability... order  your  IB-1103  today, 


Kit  IB-1103,  12  lbs.,  mailable 


349.95 


IB  1103  SPECIFICATIONS  -  FRiQUENCT  MEASUREMENTS  -  Range:  I  Hz  to  ISO  MHz  Cate 
time:  I  msec.,  100  msec.,  or  I  sec,  Accuracy:  ±1  count  ittime  base  stability.  Readout: 
MHz,  kHz,  or  Hz  with  correctly  positioned  decimal.  SIGNAL  INPUT  —  Maximum  sensitivity: 
5Q  mV  to  120  MHz,  100  mV  to  180  MHz.  Coupling:  AC  and  DC  (two  separate  inputs).  Im- 
pedance: I  megohm  in  parallel  with  35  pF,  Trigger  level:  Automatic.  Overload:  Diode^pro- 
tected  input  circuit.  TIME  BASE  -  Crystal  frequency :  4  MH*  TCXO  (Temperature  Compen- 
sated Crystal  Oscillator).  Stability:  Aging  rate  -±1  ppm/yr,  Short  term  better  than  0,5  pom 
in  1  sec.  Temperature  dbl  ppm  between  15*  to  40° C.  Line  voltage  0,5  ppm  with  ±10% 
voltage  change.  Frequency  trimming;  Accuracy  ±1  ppm.  Range  ±lrj  ppm.  Sample  rate: 
Appro*.  500  msec  [time  between  two  openings  of  counting  gate).  FREQUENCY  MULTI- 
PLIER -  Ranges  versus  input  frequency:  kit  No  multiplier  (direct  counting),  xlO:  100  Hz 
to  300  kHz.  Kldft  10  Hz  to  100  kHz.  xlOOO:  10  Hz  to  10  kHz.  Accuracy;  xlO:  ±J  count 
=t  time  base  accuracy,  iLQO;  ±1  count  ±  time  base  accuracy,  ilOOO;  At  less  than  500 
Hz,  =tl  count  —  time  base  stability.  At  greater  than  5O0  Hz,  ±2  counts  ±time  base 
stability.  To  remain  locked;  Frequency  fate  of  change  must  not  exceed  10  Hz.  Lock  time 
after  step  frequency  change:  jtIO  &  xl00:  5  sec.  for  frequencies  less  than  500  HZ;  3  see. 
for  frequencies  greater  than  500  Hz.  xlOOO:  1.5  sec.  for  frequencies  less  than  500  Hi;  1 
sec.  for  frequencies  greater  than  500  Hz.  Lock  indicator:  Front  panel  lamp;  "Off"  = 
locked,  'W  =  unlocked.  EXTERNAL  TIME  EASE  INPUT  -  frequency:  1  MHz  with  sta- 
bility greater  than  10-'.  Input  impedance:  100O  ohms.  Maximum  input!  3  V  rms.  GENERA! 
—  Display:  B*/2  digits  plus  over  range,  gate,  MHit  kHz,  Hz  and  unlocked  lamps.  Operating 
temperature  range:  Operating  10 -C  to  40°C.  Power  requirements:  120/240  VAC,  50/60 
Hz,  40  W  when  not  using  frequency  multiplier;  45  W  when  using  frequency  multiplier. 
Connectors:  3  BMCs.  Input  (AC  &  DC)  on  front  panel;  external  clock  on  rear  panel.  Dimen- 
sions: 3W  H  x  BWf  W  J£  9W  D. 


8-digit,  120  MHz  Counter. .. 279.95 

120  MHz  range,.,  excellent  sensitivity  ...high  stability,,  Mow  cost: 
that's  the  Heath  IB-1102.  50  mV  sensitivity  over  the  entire  range. 
FET  input  circuitry  offers  high  impedance  for  minimum  circuit  load- 
ing...automatic  triggering  level.  The  high  stability  4  MHz  temperature 
compensated  crystal  oscillator  provides  unusual  accuracy  for  a 
counter  in  this  price  class,,,  for  even  more  critical  measurements 
you  can  use  an  external  time  base.  Eight-digit,  cold-cathode  readout 
plus  lighted  indicators  for  MHz,  kHz,  overrange  and  gate  condition 
mean  resolution  down  to  1  Hz  for  frequencies  up  to  99.999  MHz... 
10  Hz  resolution  for  frequencies  over  100  MHz. 

Kit  IB-1102,  12  lbs.,  mailable 279.95 

IB  1102  SPECIFICATIONS  -  FREQUENCY  MEASUREMENTS  -  Range:  1  Hi  to  120  MH>.  Gate 
time:  1  msec,  or  1  sec.  Accuracy:  ±1  count  ±  lime  base  stability.  Readout:  kHj  or  MHz 
with  fixed  decimal  point.  SIGNAL  INPUT  —  Sctisitivity:  50  mV  rms.  Impedance:  1  megohm 
in  parallel  with  35  pF.  Trigger  level:  Automatic.  Overload!  Diode  protected  input  circuit 
TIME  BASE  —  Crystal  Frequency:  4  MHz,  TCXO  (Temperature  Compensated  Crystal  Osc  if  la- 
tor..  Stability:  AE'ig  rate:  ±1  ppm/yr.  Short  term:  Better  than  05  ppm  in  1  sec,  Tern- 
perature:  ±J  ppm  between  15-C  to  50°C.  Una  voltage:  0-5  ppm  with  =tl0%  voltage 
change.  Frequency  trimming;  Accuracy:  :rl  ppm.  Range:  ±1Q  ppm.  Sample  rate:  500  msec. 
(Time  between  two  openings  Of  counting  gate),  EXTERNAL  TIME  BASE  INPUT:  Frequency: 
1  MHz  with  stability  >10  \  Input  impedance:  IQOQ'.J.  Maximum  input:  3V  rms.  GENERAL 
-  Display:  a  digits  pfus  overrange,  gate,  kHz,  and  MHz  ramps.  Operating  temperature 
range:  Operating  10° C  to  40° C.  Power  requirements:  120/220  VAC,  50/60  Hit  30  W, 
Connectors:  Two  BNC's,  Input  on  front  panel;  external  clock  on  rear  panel,  Cabinet  dimen- 
sions: 8Va"  W  X  3W  H  x  9V4W  D. 


500  VDC  max.  Kit  337-C,  1  lb.,  mailable 5.00 

F)  High  frequency  compensated  scope  probe  features  DC-60  MHz 
bandwidth;  10  megohm/11. 5  pF  input  impedance;  compensation  for 
any  1  megohm/ 15-40  pF  scope  input;  XI 0  attenuation;  500  VAC  &  DC 
rating.  Ideal  for  use  with  JO~104t  10*451 0  and  IO-4530  scopes.  Assem- 
bled PKW-101.  1  lb.,  mailable  ....... .................    26.95 

PKA-101-1  Accessory  Pack... consists  of  the  most  commonly  lost  or 

damaged  parts  of  the  PKW-101.  Includes  three  assembled  tips,  two 

6-inch  ground  leads  and  one  12-inch  ground  lead.  PKA-101-1,  2  lbs., 

naiiaLJic    *  ■■»**■*■■....-  ..  .....  +  .  .  -.---«-fi  +  .  b  .  .  .  .  ..*...  v.vw 

G)  Direct  (X1)  scope  probe  is  useful  with  scopes,  frequency  counters 
or  whenever  you  are  checking  waveforms  and  levels  in  any  low  impe- 
dance circuit.  1  megohm/30  pF  input  impedance,  600  V  AC  &  DC 
rating.  Range  17  MHz  typicaL  Rise  time  17  nsec.  typicaL  BNG  con- 
nector. Assembled  PKW-104,  2  lbs.,  mailable  .  , . . 21.95 

H)  30  kV  High  Voltage  Probes... JMA-100-10  Probe  multiplies  DC 
ranges  of  any  10-megohm  meter  by  factor  of  100,  1000  megohm  input 


for  measuring  voltages  as  low  as  1  V  in  high-impedance  circuits. 
Banana  plug  connector.  Kit  IMA-100-10,  2  lbs.,  mailable  , .  .  ,  ,10.95 

IMA-1 00-11  Probe  provides  X100  measurement  capability  for  meters 
with  11 -megohm  input  impedance.  Phone  plug  connector  with  alliga- 
tor ground  clip,  Available  kit  or  assembled.  Kit  IMA-1 00-11,  2  fbs.P 
mailable    , 10.95 

Assembled  SMA-1 00-11,  2  lbs.,  mailable . . 13,95 

IMA-1 000-1  Probe  provides  X1000  attenuation  for  meters  with  1 -meg- 
ohm input  impedance.  Banana  plug  connector.  Kit  IMA-1 000-1,  2  lbs,, 
mailable    , , 10.95 

Accessory  cables. ..for  inter-connecting  instruments  such  as  scopes, 
counters,  etc.  All  cable  is  RG-58A/U,  50  ohm  impedance. 

Assembled  SU-501-1,  1  lb.F  BNC/BNC,  1  lb . 7.50 

Assembled  SU-501-3,  3  ft,  BNC/ BNC,  1  lb 7.50 

Assembled  SU-501-6,  6  ft.,  BNC/BNC,  lib 7.50 

Assembled  SU-502-3,  3  ft,  BNC/UHF,  1  lb.     . .  . 7.50 

Assembled  SU-503-3,  3  ft.,  BMC/ Banana,  1  lb.  . . . 7.50 


The  Heath  GR-2000  25  in.  (diagonal) 
Digital  Design  Color  TV 

ft  silently  selects  channels  with  digitaMogic  accuracy  — it  displays 
the  channel  digits  on  the  screen— it  displays  the  time  digits  on  the 
screen— it  uses  a  fixed  filter  IF  that  never  needs  alignment—  it  uses 
more  integrated  circuitry  than  any  other  set.  Yet  the  kit-building  pro- 
cess  is  easier  than  ever. 

Silent  All-Electronic  Touch-Tuning  — no  knobs  to  turn,  no  noisy  tar- 
rets,  no  humming  motors  and  no  mechanical  contacts  to  clean.  Now 
you  just  touch  a  button  on  the  front  panel  or  optional  remote  control 
transmitter  and  the  programmable  Digital  Counter  silently  sweeps  up 
or  down  through  any  16  preselected  station.  Release  the  button  and 
the  new  UHF/VHF  Varactor  Tuner  is  precisely  locked-in  on  the  chan- 
nel of  your  choice. 

You  program  up  to  16  channels  into  the  Touch-Tune  System  located 
in  the  convenient  slide-out  service  drawer.  You  can  program  any 
channels  In  any  sequence,  Interspersing  UHF  with  VHF,  even  pro* 
gramming  the  same  channel  to  appear  more  than  once  if  you  like. 

The  channel  number  is  seen  on  the  screen— The  Heath -designed 
On-Screen  Electronic  Digital  Channel  Readout  has  bright  white  nu- 
merals that  are  easy  to  see — from  across  the  room,  from  any  viewing 
angte,  Each  time  you  change  channels,  using  the  Touch-Tune  button 
either  on  the  set  or  on  the  remote  control,  illuminated  digits  (adjust- 
able brightness)  identify  the  UHF  and  VHF  stations  as  you  cycle 
through  the  channels.  After  stopping  at  a  desired  program,  the  read- 
out remains  on  for  as  long  as  you  want,  up  to  1  Vi  minutes,  or  stays 
on  all  the  time,.. the  choice  is  yours.  And  you  can  position  the  dtgilal 
readout  anyplace  on  the  screen,  too. 

We  even  changed  the  way  you  adjust  the  sound —With  the  optional 
remote  control  installed,  a  touch  of  either  of  two  buttons  on  the  set  or 
the  remote  automatically  raises  or  lowers  the  sound  in  a  series  of 
smalt  steps.  Just  hold  the  button  down  until  the  sound  level  is  right 
where  you  want  it.  This  also  controls  the  volume  of  the  Hi-Fj  Sound 
Output  (to  your  separate  amplifier)  so  you  can  control  it  with  your 
remote  transmitter. 

Build-in  an  optional  Electronic  Clock  with  Digital  On-screen  Read* 
out  — true  digital  circuitry  gives  you  the  time  in  four-digit,  six  digit, 
12-hour  or  24-hour  format  A  programming  board  in  the  slide-out 
service  drawer  lets  you  set  your  clock  to  display  time  the  way  you 
want  to  see  it  The  on-screen  display  appears  directly  below  the 
channel  numeral  in  same-size  1"  digits.  And  when  you  add  the  clock 
option,  it  becomes  an  integral  part  of  the  channel  display,  responding 
to  the  same  controls.  It  can  be  positioned  anywhere  on  the  screen 
with  the  channel  digits,  remains  on  for  the  same  pre-set  length  of  time, 
or  remains  on  constantly. 

A  Heath-designed  IF  Filter  sets  this  TV  apart  from  all  others— For 

truly  superior  color  reception,  particularly  in  urban  areas  where  mul- 
tiple transmitters  are  located  or  where  multi-channel  cable  service  is 
available,  we  designed  a  fixed  LC-type  filter  with  an  IC  IF  amplifier 
Into  the  GR-2000.,, a  "first"  in  the  television  industry.  This  unique 
circuitry  produces  an  ideally  shaped  bandpass  that  greatly  reduces 


Our  famous  GR-2000 


adjacent-channel  interference.  And,  this  totally  new  approach  to  IF 
design  gives  the  GR-2000  another  equally  important  plus— a  con- 
sistently excellent  color  picture,  year  after  year  with  no  need  for 
periodic  instrument  alignment.  The  GR-2000  IF  system  eliminates  the 
highly  critical  traps  that  go  out  of  adjustment  because  of  normal 
component  value  changes  through  aging.  In  short,  the  Heathkit 
GR-2000  will  maintain  its  best  picture  longer  than  any  set  with  ordi- 
nary IF  design* 

Add  Total  Touch -Tune  Remote  Control  — it's  an  all  solid-state  ultra- 
sonic system  that  lets  you  select  UHF/VHF  channels,  control  volume, 
color  tint  and  intensity,  on  and  off.  And  you  do  so  from  as  far  as  20 
feet  from  the  set.  The  channel  selector  and  volume  buttons  on  the 
remote  also  may  be  used  to  return  the  channel  and  clock  readouts  to 
the  picture  screen  whenever  you  wish. 

The  easiesMo-buiid  color  TV  we've  ever  offered -The  GR-2000  100% 
solid-state  chassis  has  19  ICs,  including  custom  MOS  designs,  plus 
another  13  IGs  with  the  remote  control  and  yet  another  IC  if  you  add 
the  clock.  DC  controlled  contrast  for  less  picture  interference.  IC 
color  amplifier  for  truer  colors.  IC  color  oscillator  and  automatic 
phase  control  for  more  precise  and  reliable  tints,  IC  automatic  gain 
control  for  improved  sensitivity,  stability  and  noise  immunity.  Im- 
proved picture  interlace  for  remarkable  image  definition  and  crisp- 
ness.  For  all  this,  the  actual  assembly  operations  for  this  kit  have 
been  greatly  simplified.  The  GR-2000  has  fewer  point-to-point  con- 
nections, more  ICs,  more  modular  circuit  boards,  more  prefabricated 
wiring  harnesses  and  cables,  and  fewer  chassis-mounted  parts  to 
make  it  easier  to  build. 

New,  latest-design  picture  tube  —  a  deluxe  Black  (Negative)  Matrix 
25V  picture  tube  now  with  fully  illuminated  dots  and  black  "sur- 
round'*-,, it  all  adds  up  to  greater  contrast  and  a  bright,  vivtd  picture 
that's  one  of  the  finest  in  the  world. 

New  exclusive  Heath  self-service  features  — no  other  manufacturer 
offers  them  to  you  at  any  price.  Built-in  service  facilities  such  as  a 
new  digital-design  true  dot  generator,  purity  and  convergence  ad- 
justments: test  meter;  new  vertical  and  horizontal  centering  circuits; 
new  Top-Bottom-Sides  pincushioning  corrections:  new  "Service"  cir- 
cuit board  puts  everything  in  an  easy-to-find  place. 

We  set  out  to  design  the  most  advanced  and  unique  color  TV  avail- 
able today.., we  believe  the  performance  of  the  set  speaks  for  itself. 
The  digital-design  Heathkit  GR-2000. ..it  will  change  your  mind  about 
color  TV. 

Kit  GR-2000,  chassis,  tube,  1  speaker  (less  cabinet), 
147  lbsM  Exp./Frt.  .    ..'.  .689.95 


Kit  GRA-2000-6,  Remote  Control,  4  lbs.,  mailable 

Kit  GRA-200Q-1,  Digital  Clock  Accessory,  1  lb.,  mailable 


.89.95 

.29.95 


GRA-2000-7,  second  speaker  for  GR-2000T  fits  space  provided  in  all 
GR-2000  cabinets,  includes  all  necessary  connecting  cables,  3  lbs., 
mailable , , , 6.50 

GR-2000  SPECIFICATIONS  -  Picture  tube:  25"  (diagonal).  Viewing  area;  315  sq.  in.  It* 
flection:  Magnetic,  90  degrees.  Focus;  Electrostatic,  Convergence:  Magnetic.  Antenna 
input  impedance:  VHF;  300  t:  balanced  or  75  0  un&afanced.  UHF:  300  Q  balanced.  Tun- 
ing range:  TV  channels  2  through  83.  (Preset  any  16).  Picture  IF  carrier:  45.75  MHi. 
Sound  IF  carrier:  41,25  MHz.  Color  IF  subtarner:  42.17  MtU.  Sound  IF  carrier:  41.25  MHz. 
Color  IF  subcarrier:  42.17  MHz.  Sound  IF  frequency?  4.5  MHz.  Video  IF  bandwidth:  4,08 
MHz,  at  6  dB  down,  Hi-Fi  output:  Output  impedance;  2200  G.  Frequency  response:  ±1 
dSt  50  Hz  to  15  kHz.  Harmonic  distortion:  Less  than  1%  at  1  kHz,  Output  voltage:  greater 
than  LtTV  rnts  Audio  output:  Output  impedance:  4  O  or  8  L\  Output  power;  2  watts. 
Pnwer  requirements;  U0  to  130  volts  ACr  60  Hz>  200  watts*  Net  wcigfct;  112  lbs. 
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Expedited  48-Hour  No-Charge  Warranty  Service  Plan  for  Solid-State  TV  Modules!  , 

Special  service  facilities  have  been  established  at  the  factory  and  all  Heathkit  * 

Electronic  Centers  1o  expedite  service  and  return  o\  Solid-State  TV  circuit  * 

modules  wilhin  two  working  days  (plus  transportation  time),  M  a  component  t 

proves  delecijve  during  the  90-day  warranty   period,  the  modules  will  be  4 

serviced  with  no  charge  for  parte  or  tabor.  If  the  problem  la  due  to  a  con-  4 

sfruction  error  or  if  the  90-day  warranty  has  expired,  modules  will  be  serviced  4 

at  a  fixed  charge  of  $5,00  per  modulo.  AIE  picture  tubes  warranted  for  two  * 

full  years.  4 


Optional  Digital  Clock 

Gives  you  on-screen  readout 

of  the  time  directly  below  the 

channel  number  readout  when  the 

set  is  "on".  Clock  circuit  board  has 

jumper  wire  for  selecting  12  or  24-hour 

format.  You  set  your  on-screen  display 

for  hours  and  minutes,  or  hours,  minutes 

and  seconds.  Order  with  your  GR-2000,  or 

add  it  later. 

Kit  GRA-200(Mf  Digital  Clock  Accessory, 
1  lbM  mailable , 29.95 


Ultrasonic  Remote  Control 

Gives  you  wireless  armchair 

control  of  on  and  off,  volume, 

VHF/UHF  channel  selection,  up 

or  down  color  intensity,  and  tint. 

Plus,  a  touch  of  the  volume  button 

automatically  recalls  the  digitaf 

readout  to  the  screen.  Kit  includes 

receiver  for  in-chassis  mounting  and 

hand-held  transmitter.  Operates  from 

20-feet  away  from  set. 

Kit  GRA-2000-6,  4  lbs.,  mailable 89.95 


Alt  TV  picture  tubes  are  warranted  tor  2  Ml  years. 


25V  digital  color  TV 


Simulated  TV  Pictures 


Compact  Contemporary  Cabinet 

Houses  your  QR-SOOO  in  contemporary  elegance 
even  where  space  is  limited.  Like  ell  Heeth  cabinets* 
it's  solidly  constructed  of  wood  solids  and  veneers 
finished  in  luxurious  oiled  walnut  stain.  Comes 
fully  assembled  with  cutout  for  one  speaker,  Meas- 
ures 34%"  H  x  33ft"  W  k  20W  D  {24V  D  includ- 
ing cup). 

GRA-20G0-8,  60  lbs.,  Exp./Frt 129.95 


► 


Only  the  Heathkit  GR-2000  offers  you  all  of  these  features: 


Programmable  Channel  Selection 
through  digital  up-down  counter 
with  computer- 1  ike  programming 
board  — a  breakthrough  in  new 
tuning  convenience. 


AIMUeetronic  Tuning  with 
combination  UW  VHF  Varac- 
tor  Tuner  located  inside  the  chas- 
sis where  it  is  completely  shielded. 


On-Screen  Channel  Readout  in  big* 
bright  numerals,  with  adjustable 
brightness  -  easily  viewabie  from 
across  the  room  at  any  viewing 
angle. 


On-screen  Clock  Readout  -  gives 
you  the  correct  time  in  four  or 
six-digit  format,  and  with  your 
choice  of  12  or  24  hour  time. 


Filed  Filter  IF  totally  eliminates 
instrument  IF  alignment  forever  - 
give*  ideally  shaped  bandpass  to 
eliminate  critical  traps  and  inter- 
ference—another Heath  exclusive. 


19  Integrated  Circuits  [ICs)  sim- 
plify kit  building  and  permit  ultra- 
sophisticated  technology  with  long 
term  reliability. 


Finished  cabinets 
for  your  GR-2000 


Mediterranean  cabinet  with  doors 

Handsome,  simulated  wood-gram  bi-fold  doors  turn 
this  Mediterranean  model  into  a  magnificent  piece 
of  furniture  in  its  own  right.  Open  them  for  a  pano- 
ramic view  of  your  superb  GFV20OO  picture.  Con- 
structed of  select  solids  and  veneers  with  aim u fated 
wood-grain  base  and  trim.  Finished  in  rich  dark  oak 
stain.  Metal  hardware  is  finished  in  Windsor  Antique 
Gold  tone.  Shipped  fully  assembled  and  finished  and 
accepts  a  second  speaker  for  full-width  sound  repre~ 
duction.  Measures  2W  H  x  48%"  W  k  23"  0, 
(26\i"  D  including  cup). 

GRA-2000-5, 126  lbs.,  Exp./Frt 219,95 


Mediterranean  cabinet 

Luxurious  Mediterranean  styling  that  serves  as  a 
suitably  subtle  back- drop  for  your  brilliant  GR-2000 
color  picture.  Designed  to  accept  two  matching 
speakers  for  surrounding  sound.  Crafted  of  furni- 
ture-grade solids  and  veneers  with  simulated  wood- 
grain  trim.  Finished  in  lovely  dark  oak  stain.  Metal 
hardware  features  Antique  Gold  finish.  Shipped  fully 
assembled  and  finished.  Measures  30%  "  H  x  49%" 
W  x  20%"  D.  (23%"  D  including  cup). 

GRA-2000-4,  92  lbs.,  Exp./Frt 169.95 


Contemporary  cabinet 

Here's  contemporary  styling  at  its  finest  — a  fitting 
format  for  the  world's  most  advanced  color  TV  set. 
Has  dual  speaker  capability  that  lets  you  place 
sound  on  both  sides  of  the  screen.  Comes  com- 
pteteiy  assembled  and  finished.  Carefuily  constructed 
of  select  soiids  and  veneers  with  oiled  watnui  stain. 
Measures  2&W  H  x  46%"  W  x  2G%"  0.  <23%"  D 
including  cup). 

QRA-2000-2,  89  lbs,,  Exp./Frt 159.95 


Early  American  cabinet 

An  exciting  contrast  —  traditional  Early  American 
design  to  house  the  world's  most  advanced  color 
TV.  Features  twin  speaker  capability  that  gives  you 
the  option  of  room-rilling  sound.  Constructed  of 
distressed  maple  stained  wood  solids  and  veneers 
accented  by  simulated  wood-grain  trim.  Hardware  is 
metal  with  Windsor  Antique  Gold  finish.  Shipped 
fully  assembled  and  finished.  Measures  SIX*'"  H  x 
47%"  W  x  20 Vz"  D,  (23Jf*ir  D  including  cup). 

GRA-2000-3,  94  lbs,,  Exp./Frt 169.95 


Heathkit  Digital  Time  and  Weather 


Easy  to  build.  Most  parts 

mounton  twocitcuit  boards. 


A)  NEW  Digital  Electronic 
Wind  Speed  and  Direction 
Indicator... just  69.95 

Our  new  ID-1590  is  unique  —  a  wind  direction 
monitor  and  a  highly  accurate  wind  speed  in- 
dicator with  an  easy-to-read  digital  display* 
It's  perfect  for  pilots,  boaters  —  anyone  whose 
activities  are  affected  by  the  wind. 

A  bright,  two-digit  planar  gas  discharge  read- 
out displays  the  wind  speed.  During  construc- 
tion, you  pick  the  two  readout  modes  you 
need  from  three  available  modes:  miles,  knots 
or  kilometers  per  hour.  A  rear  panel  switch 
chooses  either  of  the  two  selected  modes  and 
front-panel  lights  show  which  mode  is  In  use* 
A  switch  on  the  rear  panel  and  two  circuit 
board  controls  calibrate  the  ID-1590  for  high- 
ly accurate  readings.  The  wind  direction  indicator  uses  incandescent 
bulbs  to  mark  the  8  principal  compass  points.  Two  adjacent  bulbs  can 
light  at  the  same  time  to  indicate  an  intermediate  direction,  providing 
16-point  resolution. 

Installation  is  easy.  The  remote  transmitter  boom  clamps  onto  any 
1  to  Vfr*1  rooftop  TV  antenna  mast  and  is  connected  to  the  receiver 
with  optional  cable.  The  rugged  Cycoiac*  plastic  case  with  teak-grain 
vinyl  insert  matches  our  GC-1005  Digital  Clock  and  ID-1390  Digital 
Thermometer. 


Choose  two  readout  modes 
from  mph,  knots  and  kilo- 
meters per  hour. 


Kit  10*1590,  7  lbsM  mailable  .  . 

IDA-1290-1,  50  ft.  cable,  2  lbs.,  mailable  . 
IDA-1 290-2,  100  ft.  cable,  4  lbs.,  mailable  . 
IDA-1290-3f  150  ft  cable,  6  lbs.,  mailable  . 


•  ■   ■  *  D*. "P 

.......    I  10V 

13,50 

18.50 


ID-1590  SPECIFICATIONS- Wind  Speed:  0-99  in  miles  per  hour,  knots  or  kilometers  per 
hour  {choice  of  two)  Response  Threshold:  3  mph.  Accuracy:  ±1  digit  or  ^10%.  which- 
ever is  greater  Direction  Response  Threshold;  appro*.  2  mph.  Operating  Temperature: 
Remote  transmitter,  -40  to  +  12(P  F;  Receiver,  o  to  +150=  F.  Power  Requirement:  120 
VACr  50/60  Hzf  6.5  watts.  Dimensions;  Receiver,  2W  H  x  7*  W  x  5*  D;  Remote  trans- 
mi  her,  30*'  boom. 

B)  Indoor/Outdoor  Digital 
Thermometer . . .  59,95 

The  ID-1390  monitors  indoor/ outdoor  (or  any  two  temperatures)  with 
big,  bright  digital  readout.  A  switch  selects  either  Fahrenheit  or  Cel- 
sius readings*  Another  switch  lets  you  choose  continuous  readings  of 
one  temperature  or  alternate  readings  of  both.  In  the  "alternate" 
mode,  each  temperature  is  displayed  alternately  for  about  4  seconds. 
In  "hold",  a  single  temperature  is  monitored  continuously  with  up- 
dated readings  every  4  seconds.  The  targe  planar  gas  discharge 
readout  includes  plus  and  minus  signs  as  well  as  indoor  and  outdoor 
indicator  lights.  The  85'  of  cable  included  with  the  sensors  permits  a 
variety  of  custom  applications  —  home  freezer,  hot  house,  garage, 
basement,  pump  house,  swimming  pool,  aquarium,  almost  any  tem- 
perature. Black  Cycolac-  plastic  case  with  teak-grain  vinyl  inserts 
matches  the  GC-1094  digital  clock  and  ID-1590  digital  wind  speed/ 
direction  monitor. 

Kit  ID-1390,  5  lbs.,  mailable ,59,95 


10-1190  SPECIFICATIONS  -  Temperature  Range:  Fahrenheit  -40  to  +120°;  Celsius  -40  to 
+50°,  Accuracy:  Celsius*  ±1CG  from  -15D  to  +50  C,  _2-C  from  —  30*  to  -15QC, 
Fahrenheit,  *l*F  from  +20*  to  +120F.  ±&  from  -30°  to  +2G  F  Power  Require* 
ment:  110430  VAC.  60  Hi,  4  to  6  watts  approi.  Dimensions;  2W*  Hi7ffWK  5*  0, 


C)  Heathkit  5-in-1  Weather  Station . . .  89.95 

Indoor  and  outdoor  temperatures,  barometric  pressure,  wind  speed 
and  direction  —  all  with  electronic  accuracy  and  reliability.  The  Uni/ 
Mag  barometer  has  2>h  times  greater  point  deflection  than  conven- 
tional barometers  so  you  can  observe  changes  as  small  as  0.02 
inches  ot  mercury.  The  thermometer  is  calibrated  in  two  degree  in- 
crements from  AQ  to  +120°  F  and  a  switch  selects  indoor  or  out* 
door  readings.  The  windspeed  indicator  has  two  ranges  —  0-30  mph 
or  0-90  mph  and  8  wind  direction  lights  offer  true  16-point  resolution 

The  ID-1290's  walnut-grained  plastic  plaque  can  be  hung  vertically 
or  horizontally  and  it  can  also  be  used  as  a  desk  set  with  the  stands 
included  with  the  kit.  The  remote  transmitter  assembly  (windcups, 
weather  vane  and  outdoor  temperature  sensor)  clamps  onto  any  TV 
antenna  mast  and  is  connected  to  the  plaque  with  optional  8-wire 
cable  (below).  Includes  comprehensive  weather  book. 

Kit  ID-1290,  9  lbs.,  mailable ♦ . .  .89,95 

ID A-1 290-1,  50  ft.  cable,  2  lbs.,  mailable  ► .  * .,  ♦  •  ♦ 7,50 

ID A-1 290-2,  100  ft  cable,  4  lbs,,  mailable 13,50 

IDA-1 290-3,  150  ft  cable,  6  lbs.,  mailable 18.50 

*  Hurry,  safe  prices 


D)  Budget-Priced  Electronic  Digital 
Alarm  Clock. ..now  just  49.95 

The  GC-1005  makes  waking  up  a  little  easier.  It  wakes  you  to  a  gentle 
electronic  "beep''  and  a  switch  on  the  back  panel  lets  you  take  addi- 
tional 7-minute  catnaps,  up  to  an  hour.  Another  switch  "holds"  the 
time  for  easy,  accurate  setting.  Should  the  power  be  interrupted  for 
more  than  a  few  seconds,  the  display  shows  all  "eights"  until  the 
clock  is  reset.  An  easy  kit  to  build  — most  parts  mount  on  two  circuit 
boards.  Can  be  wired  for  12  or  24-hour  readout. 

Kit  GC-1005,  4  lbs.,  mailable Was  59.95  NOW  49.95 

GC-TOOS  SPECIFICATIONS  ^Accuracy;  determined  by  line  frequency,  Power  Requirement: 
120/24P  VAC,  60/50  Hz.  Dimension*:  2Wf  H  %  7"  W  x  4^*  D. 

E)  Save  on  our  deluxe  Digital  Electronic  Alarm 
Clock  with  standby  battery  power. . .  just  79.95 

You'll  realize  the  GC-1092A  is  one  of  the  world's  finest  timepieces 

the  minute  it  wakes  you  with  a  gentle  intermittent  "'beep,'1  There  are 
no  switches  or  buttons  to  fumbfe  for.  Just  touch  the  Heathkit  "logo" 
on  top  of  the  case  to  turn  off  the  alarm  ...electronically,  If  you  acti- 
vated the  snooze  cycle  the  night  before,  the  GC-1092A  will  let  you 
enjoy  up  to  an  hour  of  7-minute  catnaps*  Even  if  the  power  is  inter- 
rupted during  the  night,  a  built-in  battery  power  supply  keeps  the 
alarm— and  you  — on  time,  without  the  display;  When  AC  power  is 
restored,  the  correct  time  will  once  again  be  displayed,  no  need  to 
reset  the  clock.  If  you  wire  the  GC-1092A  for  nickel-cadmium  bat- 
teries, a  built-in  circuit  keeps  them  at  full  charge. 

Deluxe  features,  kit  price  — switch-selected  12  or  24-hour  (military) 
time  format;  an  AM  indicator  light  lets  you  set  the  alarm  for  either  9  AM 
or  9  PM;  an  automatic  light  sensor  dims  the  display  in  dark  rooms  so 
it  won't  keep  you  awake  at  night  and  a  battery-saver  switch  discon- 
nects the  batteries  when  the  clock  is  unplugged  for  extended  periods. 
Hours,  minutes  and  seconds  are  displayed  on  big,  Vk  "-high  7-segmenl 
Beckman  planar  gas  discharge  tubes  for  easy  visibility.  A  "hold" 
switch  makes  it  easy  to  time  intervals  or  set  the  clock.  The  hand- 
some low-profile  case  in  luxurious  brown  tones  is  compatible  with  any 
decor  and  sits  atop  a  removable  pedestal  base  which  swivels  for  easy 
viewing  from  any  angle.  Plug-in  ICs  and  color-coded  wiring  make  it 
an  enjoyable  kitbuilrjing  experience.  Less  batteries, 

Kit  GC-1092A,  5  lbs,,  mailable  . .  .Was  82.95  NOW  79.95 

F)  Big  savings  on  this  deluxe  Digital  Electronic 
Calendar/Clock.. .now  just  69.95* 

In  this  unique  timepiece,  we  swapped  the  alarm  feature  of  the  GC- 
1092 A  for  the  date— and  held  the  same  low  kit  price. 

Instant  time  and  date.  The  GC-1092D  not  only  brings  you  the  time  in 
hours,  minutes  and  seconds  In  bright  orange  Va/'-high  7-segment 
Beckman  planar  gas  discharge  tube  digits  — it  also  automatically,  or 
at  a  touch,  brings  you  the  date  in  four  digits  for  the  month  and  day. 
A  switch  selects  12  or  24-hour  time  format  to  suit  your  taste,  and 
another  switch  lets  you  display  time  continuously  or  automatically 
display  the  date  two  seconds  out  of  every  ten.  Or,  simply  touch  the 
etectrontcally-activated  control  on  top  of  the  case  to  call  up  the  date 
display  for  approximately  five  seconds  any  time  you  want  it. 

Stand-by  battery  supply  'ikes  over  instantly  in  case  of  a  power  inter- 
ruption, it  also  features  automatic  control  of  display  brightness  — 
bright  in  brightly  lit  areas,  dim  in  dimly  lit  areas  — and  a  switch  is 
provided  for  a  continuously  fanght  display  if  desired. 

A  "hold"  switch  on  the  bottom  panel  makes  it  easy  to  time  intervals  or 
set  the  clock.  A  battery-save  switch  position  disconnects  the  battery 
when  clock  is  unplugged.  A  built-in  charging  circuit  keeps  nickel- 
cadmium  batteries  at  full  charge  or  you  can  wire  the  GC-T092D  for 
non-rechargeable  standard  batteries.  Whether  you  use  it  at  the  office, 
in  the  ham  shack,  or  around  your  home,  you'll  find  the  GO1092D  the 
easiest  way  ever  to  keep  on  time  and  up  to  date.  Less  batteries. 

KitGC-1092D,5fbs.,  mailable      Was  82.95  SALE  69,95* 

GC-1092A  &  GC-1092D  SPECIFICATIONS -Power  requirement:  120  VAC,  60  Hz,  7  watts. 
Accuracy  with  AC  line:  Determined  by  accuracy  of  power  Bine  frequency  Accuracy  with 
battery;  Depending  on  care  in  initial  calibration,  battery  discharge  curve,  and  tempera- 
ture. Dimensions:  8V  W  x  W  0  X  2W  H  (4"  H  with  pedestal),  Display:  6  digits, 
7  segment  neon  planar. 


Electronic  Clocks  and  Watches  -  a  complete  guide  to  elec- 
tronic timekeeping  with  sections  on  digital  circuits,  time- 
bases  and  more.  Includes  instructions  for  two  projects. 


EDF-2G1 


¥     *     I     1     ¥     * 


6.50' 


*S10  minimum  order  for  book  only  purchase  No  minimum 
when  book  order  accompanies  kit  order.  Include  35C  for 
each  book  to  cover  postage  and  handling. 
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Heathkit  Continuing  Education  series 


NEW-Heathkit  Individual  Learning  Programs. 
Self-instructional  electronics  courses 
designed  to  give  you  more  knowledge 
in  a  shorter  time,  at  less  cost! 


Heathkit  Continuing  Education 

Education  has  always  been  a  part  of  Heath's  business  philosophy— 
a  subtle  part  of  every  kit  Nowt  with  the  establishment  of  the  Heathkit 
Continuing  Education  series,  we  offer  you  the  more  formal  learning 
opportunities  you've  asked  for.. with  the  quality 
and  thoroughness  you've  come  to  expect  of  Heath, 
To  keep  you  in  tune  with  this  changing,  increasingly 
complex  world , .  expand  your  horizons.. .improve 
your  technical  competence^  and  add  to  your  enjoy- 
ment of  electronics,  Learning  can  be  fun . . .  easy, . . 
and  inexpensive... with  these  new  Heathkit 
Individual  Learning  Programs, 


HEATHKIT 

CONTINUING 
EDUCATION 


2£ 


Your  Personal  Learning  System 

Mufti-Media  Programmed  Instructions  with  Coordinated  Experiments  and  Experimental  Trainer. 
A  system  that  is  "you"  oriented.  Designed  for  independent  study  at  your  own  pace.  No  teachers,      mm  m      _ 

no  schools,  no  library  reading.  The  system  of  programmed  instruction  units  not  only  teach  you        jfflWU  ^fc©E 


the  subjects,  but  also  how  to  learn  thoroughly,  efficiently,  fast.  Modern 
educational  techniques  lead  you  quickly  to  an  understanding  of  fun- 
damental electronic  theories.  Comprehensive  learning  guides  take  you 
through,  step-by-step,  integrating  and  reinforcing  with  coordinated  kit  experiments. 

Finally,  self-evaluation  quizzes  help  you  check  your  progress, 


the  Pace 


Listen  to 
Learn 


Multi-media  makes  learning  more  interesting  and  faster  paced.  Heathkit 
programs  incorporate  not  only  a  variety  of  printed  materials  and  experi- 
ments, but  also  audio  records  to  provide  you  with  an  introductory  overview 
of  the  subject  and  periodic  reviews  of  pertinent  topics.  A  unique  learning 
experience.  Fast,  effective,  fun. 


Coordinated  experiments  reinforce  each  subject.  Actual  "hands  on1* 
experiences  that  help  you  learn,  and  give  you  practical  applications  of 

the  subject.  And  all  the  parts  for  every  experiment  are  provided  with 

each  course.  You  learn  by  doing! 


Easy- 

To-Use 

Trainers 


Experiments 
&  Parts 


-  • 


Experimenter  Trainers.  Low  cost  options  to  help  you  more 
conveniently  perform  the  experiments  as  you  study. .  .and  useful  later  tor  -^J 

breadboarding  your  own  design  projects.  Perfect  for  testing  components  and 
circuits,  Solderless  sockets  for  fast  connections.  Built-in  power  supplies, 
signal  sources,  and  controls.  All-in-one  convenience  and  versatility. 


The  Fast,  Simple,  Inexpensive  Way  To  Learn 

Just  what  you  want,  Individual  instruction  programs  with  the  back-up  hardware  you  need  to  make 
them  thorough  and  fast  (as  little  as  15  hours  completes  an  individual  program).  Inexpensive,  too 
(courses  in  the  Electronic  Fundamentals  group  cost  as  little  as  $39,95,  the  Digital  Fundamentals 
course  only  $49,95),  And  those  tow  prices  get  you  all  the  text  materials,  records,  and  experiment 
parts.  The  only  extra-cost  options  are  the  Experimenter/Trainers  at  $59.95  and  $69.95.  And  you 
can  order  a  combination  of  courses  and  trainers  and  save  up  to  $25! 


As  low  as 

$3995 
a  course 


CE 

Cred 


You  are  in  control  This  is  your  personal  program... you  decide  what  courses  you  want  to  take,  how 
far  you  want  to  go.  No  school,  no  admission  requirement.  No  instructors,  but  Heath's  Technical 
Consultants  will  answer  your  every  question.  No  lesson  tests  to  submit.  But  if  you  want 
to  receive  recognition  for  completing  a  program  you  can  submit  the  optional  final  exam. 

A  passing  grade  brings  you  a  Certificate  of  Achievement  and  Continuing  Education 
Unit  (CEU}  credits.  CEU  credits  are  a  nationally  recognized  means  of  acknowledging 
your  participation  in  formal  adult  education  and  are  recognized  by  many  employers 
and  formal  educational  institutions. 

Get  started  now!  See  full  information  on  next  pages. 


Learn  electronics  this  fast, 


DC  Electronics  Course 

Course  only  39.95 

Trainer  only  59.95 

DC  Course  &  Trainer  89.95 


"Electronics  Fundamentals" 

—a  comprehensive  series  that  gives  you 

a  solid,  practical  foundation  in  electronics 


1&--.**0**** 


AC 


Electronics  Course 

(available  mid-January) 

Course  only, 
39.95 

^a**^,*****     Course  &  Trainer 
8|  89.95 


0fit^i 


B""" 


\ 
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DC  Course  &  Trainer,  only  89.95 


SAVE  2485 

Buy  all  3  Electronics 
Fundamentals  Courses  and 

the  Experimenter/Trainer. 

Only  154^ 


Coming  in  early  1976 

Part  4  of  the  Electronics 

Fundamentals  Course, 

"Electronic  Circuits 

and  Applications.' 


Semiconductor  Devices  Course 


Course  only, 
39.95 

Course  &  Trainer 
89.95 
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''Digital  Techniques9' 

—you  learn  digital  logic,  circuits,  application, 

and  equipment  with  emphasis  on  integrated  circuits. 


Digital  Techniques  Course,  49,95 
Digital  Experimenter/Trainer,  69-95 
Digital  Course  &  Trainer,  only  109,95 


easy,  low-cost  way 


"Electronics  Fundamentals'7,.. 
in  4  easy  steps. 

The  four  Individual  Learning  Programs  fn  this 
series  provide  a  complete  overview  of  the 
subjects  vital  to  an  understanding  of  elec- 
tronics. These  subjects  include  electrical 
principles,  electronic  component  operation 
and  application,  and  the  theory  of  operation 
of  all  basic  electronic  circuits. 

Foundations  for  Specializing 

The  four  programs  are  general  in  nature  and 
do  not  emphasize  any  one  particular  elec- 
tronic specialty.  Instead,  the  programs  pro- 
vide a  solid  educational  foundation  in  basic 
electronics  for  anyone  wishing  to  later  pur- 
sue specialties  such  as  communications, 
digital  electronics  and  computers,  industrial 
and  consumer  electronic  equipment  repair. 

Learn  How  Your  Kits  Work. 

The  programs  also  are  ideal  for  hobbyists 
and  expenmenters  who  want  to  know  more 
about  electronics. ..who  want  to  really  under- 
stand how  their  kits  work. ..to  expand  their 
hobby  to  its  fullest  satisfaction- 
Take  only  those  programs  you  need. 

Because  of  their  modularity,  the  individual 
programs  in  Electronic  Fundamentals  are 
very  flexible.  You  need  purchase  only  those 
programs  covering  the  subjects  in  which 
you  have  an  interest  or  need.  Although  each 
program  is  a  prerequisite  for  the  next,  other 
experience  or  training  is  also  applicable.  You 
decide  whether  you  meet  the  prerequisites 
for  each.  The  first  program,  DC  Electronics, 
assumes  no  prior  knowledge  of  electronic 
principles.  Anyone  who  is  a  high  school 
graduate  should  be  able  to  complete  the 
program. 

Up-to-date. 

These  programs  are  the  latest,., up-to-date 
in  technology  to  keep  you  up-to-date  in 
knowledge.  Emphasis  is  on  semiconductor 
technology,  both  discrete  components  and 
integrated  circuits.  See  the  course  outlines 
in  the  next  column... order  those  now  that 
you  need  to  get  in  step  with  the  expanding 
world  of  electronics. 


"Electronics  Fundamentals*1  Course  Outlines. 

Part  t  —"DC  Electronics"  Text/ Records/ Parts 
Electronic  principles*  laws,  theories;  component 
operation,  characteristics,  use;  measurement 
techniques,  basic  circuits,  practical  applications. 
Prerequisites:  high  school  of  equivalent.  Average 
min.  completion  time:  20  hours.  Credit:  2.0  CEU 
and  Certificate  for  passing  optional  final  exam. 
&  Unit-Subjects:  1.  Electron  Theory;  2.  Voltage; 

3,  Resistance:  4.  Ohm's  Law;  5.  Magnetism;  6. 
Electrical  Measurements;  7*  Network  Theorems; 
8+  Inductance  &  Capacitance,  Optional  equip- 
ment needed:  Heath  IM-17  VOM  or  equivalent; 
soldering  iron,  small  tools;  record  player; 
Heathkit  Exp  e  ri  me  nte  r  /  T  rai  ner. 

Model  EE-3101.  DC  Electronics.  5  lbs 39.95 

Kit  ET-3100,  Experimenter,  6  lbs.,  mailable,  59.95 
Models  3101  &  3100  ordered  together,  only  69.95 

Part  2  ~-"AC  Electronics"  Text/  Records/  Parts 
Alternating  current  principles;  effect  on  resistive, 
inductive,  capacittve  components;  circuits,  ap- 
plications. Prerequisites:  completion  of  HeatbkJt 
DC  Electronics  program  or  equivalent  experience. 
Average  mint  completion  time:  15  hours.  Credit: 
1.5  CEU  and  Certificate  for  passing  optional  final 
exam.  6  Unrt*Subiects:  1*  AC  Fundamentals;  2, 
AC  Measurements;  3.  AC  in  Capacitive  Circuits; 

4.  AC  in  Inductive  Circuits;  5.  Transformers;  6. 
Tuned  Circuits.  Optional  equipment  needed: 
Heath  IM~17  VOM  or  other;  soldering  iron,  small 
tools;  record  pfayer;  Heathkit  Experimenter/ 
Trainer. 

Model  EE  3102,  AC  Electronics,  5  lbs 39.95 

Kit  ET-310D,  Experimenter,  6  lbs.,  mailable.  59.95 
Models  3102  &  3100  ordered  together,  only  89.95 

Part  3  -"Semiconductor  De Wees'1 

Text/ Re  cords  /  Pa  rts 
Operation,  characteristics,  basic  application  of 
commonly  used  semiconductors.  Prerequisites: 
completion  of  Heathkit  DC  and  AC  Electronics 
programs  or  equivalent  experience.  -Average  min. 
completion  time:  30  hours.  Credit:  3,0  CEU  and 
Certificate  for  passing  optional  final  exam.  10 
Unit-Subjects:  1.  Semiconductor  Fundamentals; 
2.  Semiconductor  Diodes;  3,  Zener  Diode;  4. 
Special  Diodes;  5.  Bipolar  Transistor  Operation; 
6.  Bipolar  Transistor  Characteristics;  7,  Field 
Effect  Transistors;  8.  Thyristors:  9.  Integrated 
Circuits;  10.  Optoelectronic  Devices,  Optional 
equipment  needed:  Heath  IM-17  VOM  or  other; 
soldering  iron,  small  tools;  record  player; 
Heathkit  Experimenter/Trainer, 

Model  EE-3103,  Semiconductor  Devices, 

4  lbs.,  mailable 39.95 

Kit  ET-31G0,  Experimenter  6  lbs.,  mailable,  59.95 
Models  3103  &  3100  ordered  together,  only  89,95 
Order  all  3  Courses  &  Experimenter 
for  only    , 154.95 


"Digital  Techniques11... key  to  tomorrow. 

This  Individual  Learning  Program  is  de- 
signed for  engineers,  technicians,  scientists, 
and  hobbyists  who  need  a  good  understand- 
ing of  modern  digital  techniques  to  stay 
up-to-date. 

Making  "Impossibles"  Realities. 

Today,  digital  techniques  are  used  virtually 
everywhere  in  electronics,  Integrated  cir- 
cuits have  made  digital  techniques  a  real- 
istic alternative  to  analog  methods.  And 
digital  techniques  permit  sophisticated  con- 
trol and  measurement  formerly  impossible 
or  impractical. 

Expand  Your  Horizons 

Sooner  or  later,  everyone  in  electronics  and 
other  sciences  will  encounter  the  need  to 
know  digital  techniques.  As  technology  be- 
comes more  sophisticated  and  applications 
broaden  in  scope  so  you,  too,  must  expand 
your  basic  knowledge  to  keep  pace. 

Prepare  Today. 

The  Heathkit  Digital  Techniques  program 
will  provide  you  with  a  solid  background  in 
digital  fundamentals.  Get  ready  today  for 
tomorrow. 


"Digital  Techniques"  Course  Outline. 

Fundamentals  and  applications.  Course  includes 
text,  records,  and  parts.  Prerequisites:  good  tech- 
nician or  engineer  electronics  knowledge  or  ex- 
perience; algebra.  Average  min.  completion  time: 
40  hours.  Credit:  4,0  CEU  and  Certificate  for 
passing  optional  final  exam.  10  Unit-Subjects: 
1,  Introduction  (techniques  and  use,  binary  num- 
bers, digital  codes).  2*  Semiconductor  Devices 
for  Digital  Circuits.  3.  Digital  Logic  Circuits 
(AND  gates,  OR  gates.  NAND/NOR  logic  etc.), 
4,  Digital  Integrated  Circuits  (TTL,  ECU.  CMOS, 
nMOS,  pMOS;  how  to  choose),  5>  Boolean 
Algebra.  6.  Flip-Flops  and  Registers  (latches, 
D  &  JK  flip-flops,  storage  registers,  applications). 
7.  Sequential  Logic  Circuits  (binary,  BCD  modulo 
N,  up/down,  counters,  dividers,  shift  registers, 
etc.;,  8.  Combination  Logic  Circuits  (encoders, 
decoders,  exclusive  OR.  comparators,  multi- 
plexer, ROMs,  PLAs,  etc).  9.  Digital  Design  (how 
to  design  combinational  and  sequential  logic  cir- 
cuits, procedures,  etc.).  10.  Digital  Applications 
(test  equipment,  digital  counters,  digital  com- 
puters, microprocessors).  Optional  equipment 
needed:  Heath  IM-17  VOM  or  other;  soldering 
iron,  small  tools;  record  player;  Heathkit  Digital 
Experimenter/Trainer. 
Model  EE-3201,  Digital  Techniques, 

5  lbs,,  mailable  **.,..».** •«» ijj.yjj 

Kit  ET-3200,  Digital  Experimenter, 

6  lbs.,  mailable  .-»«*.*** »*<«...  .69.95 

Model  3201  &  3200 

when  ordered  together,  only 109.95 


Order  your  Experimenter 
with  your  courses  and  save! 
Use  them  as  you  learn— 
use  them  later  in  projects. 


Heathkit  Electronic  Design 
Expe  ri  me  nte  r/  Tra  in  e  r. 

Designed  for  Heathkit  Electronic  Fundamen- 
tal courses,  the  ET-3100  helps  you  get  the 
most  in  learning  experiences  by  giving  you 
all  the  facilities  for  performing  every  ex* 
periment  in  a  fast,  easy  way.  And  when 
you've  finished  your  courses,  you'll  find  the 
Experimenter/Trainer  perfect  for  "bread* 
boarding'1  design  projects  at  your  job  or  at 
home,  Great  for  school  labs,  too.'  Check 
these  convenient  features: 

•  Solderless  breadboarding  socket  for  fast 
easy  circuit  connections  without  damage  to 
components.  Just  plug  in  components  with 
lead  diameters  up  to  .032".  Socket  has  96 
terminals  with  5  common  connections  each, 
arranged  as  48  pairs.  Uses  standard  ~24  or 
22  solid  hook*up  wire  for  connections. 

•  Dual,  variable  power  supplies  for  posi- 
tive and  negative  voltages  (both  variable 
over  1.2  to  16  volts,  current  rating  120  mA, 
both  regulated  and  short-circuit  protected). 

•  Built-in  2-range  sine  and  square  wave 
signal  sources,  variable  200  Hz  io  20  kHz, 
Sine  wave  output  is  1  v.  rms  at  600  ohms 
impedance,  distortion  less  than  1%,  Square 
wave  output  Is  15  v.  peak-to-peak,  rise/fall 
times  less  than  1  microsecond,  duty  cycle 
30%. 

•  Center-tapped  power  transformer  sec- 
ondary provides  30  v.  rms,  60  Hz  for  power 
Ime  experiments. 

•  Built-in  1K  and  100K  ohm  linear  poten- 
tiometers. 

Make  it  easy,  while  you  learn  and  after,  with 
the  Heathkit  Electronic  Design  Experimenter. 

Kit  ET-3100.  6  lbs-,  mailable 59.95 


Heathkit  Digital  Design 
Experimenter/  Trainer. 
Use  It  while  you  study  your  Heathkit  Digital 
Techniques  course  to  perform  all  the  ex- 
periments. Use  later  on  the  job  or  at  home 
to  develop  projects,  build  and  test  proto- 
types, verify  circuit  operation,  check  digital 
ICs.  Perfect  experimental  chassis  for  school 
labs  as  welL  U*s  self-contained,  nothing  else 
is  needed... just  plug  it  in.  It  features: 

•  3  regulated  power  supplies;  +12  v. ,100 
mA  current  limited;  —12  v.f  100  mA  current 
limited;  +  5  v.,  500  mA,  overload  protected. 

•  4  binary  data  switches  (  +  5  v.  and  0  v.), 
maximum  current  10  mA  each  switch, 

•  2  ,4no  bounce"  (flip-flop  latched)  spring 
return  (momentary  contact)  logic  switches 
to  pulse  logic  circuits. 

•  3-frequency  pulse  clock  generator  (1  Hz, 
1000  Hz.  100  kHz  ±20%),  rectangular  wave- 
form. 5  v,  peak-to-peak,  for  normal  and 
complementary  logic  signals. 

•  4  red  LEDs  (light  emitting  diodes)  for 
visual  indication  of  the  logic  states. 

m  Compatible  with  DTLT  TTL,  CMOS,  nMOS 
and  pMOS  integrated  circuits;  RTL  and  ECL 
circuits  can  be  accommodated  with  minor 
circuit  additions. 

•  Solderiess  breadboarding  socket  for  fast 
plug-in  connections;  accepts  component 
lead  diameters  up  lo  .032";  contains  128 
terminals  with  5  common  points  each,  ar- 
ranged in  64  pairs;  will  accommodate  up  to 
eight  14  or  16  pin  dual  in-line  ICs.  DIPs  in 
24<2&,  and  40  pin  packs  can  also  be  handled. 
Digital  design  comes  easy  with  the  "3200" 
Kit  ET-3200,  6  lbs.,  mailable 69.95 


Listen  in  on  the  world 


6EVENNGKJT 


VHF/FM  scanning  monitor 
lets  you  listen  in  on  all  the  local  action . . .  99:95 

Covers  any  9  MHz  between  146-174  MHz 

Digital  readout 

Manual  or  automatic  scanning 

Priority  channel  lor  calls  you  can't  afford  to  miss 

Adjustable  squelch  control 

Runs  on  either  120  VAC  or  12  VDC  for  fixed  or  mobile  operation 

Fire,  police,  emergency  vehicle,  marine,  weather,  amateur  two  meter 
FM,  commercial  radio,  mobile  and  marine  telephone  calls ..  .that's 
just  some  of  the  fascinating  activity  on  VHF  FM,  And  it's  all  yours 
with  the  Heath  kit  GR-1 10  scanning  monitor 

Tunes  any  9  MHz  segment  of  the  146-174  MHz  band,  and  you  can 

choose  up  to  eight  separate  crystals  to  cover  the  frequencies  in  use 
in  your  area  (check  state  and  local  laws  regarding  use  of  monitors  In 
vehicles  in  your  locality).  In  the  manual  scanning  mode  you  can  man- 
ually select  any  channel  from  0  through  7,  with  bright  digital  readout. 
The  monitor  stays  locked  on  that  frequency  until  you  manually  select 
another,  or  go  to  the  automatic  scanning  mode.  In  automatic,  the 
monitor  rapidly  scans  all  eight  channels  and  locks  on  to  the  first  one 
that  starts  a  transmission,  It  will  remain  on  that  channel  as  long  as  a 
signal  is  present;  when  the  signal  stops,  the  monitor  waits  four  sec- 
onds, then  continues  scanning. 

A  priority  channel  "0"  takes  precedence  over  all  other  channels:  the 
monitor  will  return  to  "0"  whenever  a  station  comes  on  that  frequency, 
even  though  it  might  have  already  been  locked  on  another  channel. 
Front  panel  pushbuttons  let  you  lock-out  any  channels,  and  the  mon- 
itor automatically  bypasses  them  as  it  scans. 

Easy  4-evenfng  assembly  with  the  famous  Heathkit  manual,  and  dur- 
ing assembly  you  can  wire  the  monitor  to  display  the  channel  number 
only  when  it  is  locked  on  a  frequency  or  continuously  as  it  scans.  Line 
cords  and  plugs  for  both  120  VAC  and  12  VDC  are  provided. 

Features  Include  built-in  speaker  plus  external  speaker  jack,,,  an- 
tenna jack  ,  .  .  gimbal  mount . . .  complete  front  panel  controls  for  vol- 
ume, squelch,  channel  selection  and  scanning  mode.  Manual  gives 
complete  instructions  on  alignment  and  crystal  ordering. 


Portable  VHF/FM  monitors. ..59.95 


Kit  GR-88,  VHF/FM  Fire,  Weather,  Police  Monitor, 

5  lbs.,  mailable- 59.95 

Kit  GR-98,  Aircraft  Monitor,  5  lbs.,  mailable 59.95 

Kit  GRA-88-1,  AC  power  supply  for  both  above,  2  lbs,,  mailable.    9.95 

GR  88  SPECIFICATIONS-  Tuning  range;  152-174  MHz.  Antenna  input;  50-75  ohms.  Sensi- 
tivity: 2.0  jiV  or  less  for  20  dB  quieting.  IF  frequency:  10,7  Mm,  IF  selectivity:  :±4Q  kHz 
@  6  dB  down.  Image  rejection:  40  da  or  greater,  IF  rejection:  60  dB  or  greater.  Audio 
output;  250  mW  at  less  than  10%  distortion.  Speaiien  3"  round,  24-ofoms,  permanent  mag. 
net.  Transistor  complement-tuner;  (2)  2SC784  and  (1)  SE-5006.  Transistor  complement!  F 
audio;  (5)  2N2369,  (4)  2*3393,  (I)  X29AS29,  (1J  2N2430,  {1}  2K2431,  (1)  4048L  Diode 
complement:  (2)  UilBl  and  (2)  1N4646.  Batteries;  Si*  1,5  V  "C"  celts,  not  supplied.  Di- 
mensions; 1W*  H  x  BW  W  x  3¥z"  D. 

CRSe  SPECIFICATIONS  -  Tuning  range:  108-136  MHz,  Antenna  input:  50  to  75  ohms.  Sen- 
sitivity: 1.5  mv  or  l&ss  for  10  dB  signal  plus  noise  to  noise  @  1000  Hz  30%  modulation. 
IF  frequency:  10.7  MHr.  IF  selectivity:  40  kHz  @  6  dB  down;  100  kHz  @  30  dB  down. 
Image  rejection;  40  dB  or  greater  IF  rejection;  SO  dB  or  greater.  Audio  output:  250  mW 
at  less  than  10%  distortion.  Speaker:  3"  round,  24  ohm,  permanent  magnet  Transistor 
complement- tuner:  (2:  25C784  and  (1)  5E-50G6.  Transistor  complement' If  I  audio:  (4) 
2N2369.  (3)  2N3393,  '2  Z29AS29,  [1)  2H2430,  (1;  2N243I  and  (11  40481.  Diode  comple- 
ment: (2)  IN  191,  (1)  1N4646  and  (1)  S-16u\  latteries:  Six  1.5  V  si/e  "C"  ceils  (not  in- 
eluded).  Dimensions:  7Wf  H  x  SW  W  x  3W  D. 


Kit  GR-1 10,  9  lbs.,  mailable < 

GRA-110-1,  Crystal  Certificate,  postpaid  ........ 


each  4.95 


GR  1  ID  SPECIFICATIONS  -  Frequency  Range;  146  to  174  MHl  Scanning  Ra&«:  Any  9  MHz 
segment  of  frequency  range.  Sensitivity;  Less  than  1  ^V  for  20  dB  of  quieting.  Usable 
Sensitivity:  Less  than  0.5  jiV-  Adjacent  Channel  Rejection;  -40  dB  {±30  kHz  spacing). 
Intermediate  Frequency  {IF):  10.7  MHz,  crystal  filter,  IF  Rejection:  Greater  than  -80  dB, 
Image  Rejection:  Greater  than  -40  dB.  Modulation  Acceptance:  7.5  kHz  maximum.  Anten- 
na Input  Impedance:  50  ohms.  Scan  Rate:  Approximately  17  channels  per  second.  Audio 
Output:  2  watts  into  a  4-ohm  load,  with  less  than  10%  distortion.  Solid  State  Devices; 
29  transistors,  g  integrated  circuits,  17  diodes.  Readout  Device:  3015 AT  7  segment  indi- 
cator tuEe,  Power  Requirements:  AC:  120  volts,  50/60  Hi;  13  watts.  DC:  13.8  volts. 
Squelched  .275  amperes.  Un&quelched  with  full  audio,  0.8  amperes.  Dimensions;  3"  H  x 
8 W  W  it  9W  D. 


Shortwave  Listener's  Handbook  -  covers  everything  from 
basic  equipment  to  modifications  for  better  listening,  char- 
acteristics of  receivers  and  antennas,  how  to  get  schedules 
and  reception  reports,  lists  major  shortwave  stations  by 
country  and  frequency. 
EDP-196 , 4.90 

ABCs  of  Shortwave  Listening  -  tells  what  programs  are 
avail  able,  how  to  get  the  most  out  of  shortwave  listening: 
practical  advice  on  receivers  &  antennas  in  nontechnical 
terms. 


EDF-T54, 


■    »    •-   «    - 


I      h      "fc      + 


k     +      1      i      m 


2.95 


99  Ways  to  Improve  your  Shortwave  Listening  -  covers  an- 
tennas &  their  in sta Nation,  receivers,  accessories,  listen- 
ing techniques,  special  bands  &  signals,  troubleshooting 
tips. 

EDP-155, 4.5G 

How  tu  Hear  Police,  Fire  and  Aircraft  Radio  -  a  guide  to 
VHF  police,  lire  &  aircraft  reception;  covers  home  &  mo- 
bile installations. 


EOP-1 56, 


■t      i      ■      ■      r 


3.90 


Dial  911  -  exciting  story  of  emergency  communications 
systems  and  surveillance  techniques,  including  specific 
information  on  New  York  City,  Los  Angeles  &  Philadelphia. 
EDP-l!  S, ,,.,.♦.„.„ -»»-.--•-  .3-55 


Heathkit  assembly  manuals  are  famous  tor  their  simplicity  and  completeness 


with  Heathkit  SWL  gear 


A)  Get  six  band  coverage... AM,  SSB  &  CW 
reception. ..and  portability,  just... 159.95 

A  fine  medium  cost  receiver  the  Heathkit  GR-78  is  a  favorite  of  SWLs 
and  hams  who  need  a  standby  receiver,  and  everyone  who  desires 
portability,  Loaded  with  features:  190  kHz  to  30  MHz  coverage  in  6 
bands  . , ,  AM,  CW  and  SSB  reception  .  . .  Automatic  Volume  Control 
«  ,  *  switched  Automatic  Noise  Limiter , .  .  front  panel  MSrt  meter, , . 
500  kHz  crystal  calibrator , , .  receiver/ standby  switch  » , ,  muling  con- 
nection . . .  external  antenna  connection  . . .  headphone  jack . . .  built- 
in  whip  antenna.  Kit  includes  nickel-cadmium  battery  with  built-in 
charger 


Kit  GR-78, 14  lbs,  mailable 


159,95 


CR-7B  SPECIFICATIONS  -  Frequency  coverage;  Band  A,  190  kHz-410  kHz;  Band  B,  550  kHz- 
1300  Mlt  Sand  C,  13  MH^-3,0  MHz,  Band  Dr  3.0  MHl-7,5  MHlj  Band  E,  7.5  MHM&0  MHl; 
Band  FT  18.0  MHz-30  MHz.  Meter:  Indicates  relative  signal  strength,  intermediate  fre- 
quency: Band  A  thru  £;  455  kHz;  Band  F  (Double  conversion!:  1st  IF,  4.034  MHz;  2nd  IF, 
455  kHz.  Sensitivity*:  0.2  >v  —  10  jjV  depending  on  nand  and  portion  thereof.  Selectivity: 
7.5  kHz  ±1  @  6  da  down,  Audio  output:  300  milliwatts  @  10%  distortion.  Battery:  9.6 
V0C  500  mAh  Nickd-Cadmmm  rechargeable.  Battery  charge  rate:  The  battery  is  always 
being  changed  at  20  to  25  mA  when  the  built-in  trickle  charging  circuit  is  connected  to 
an  external  power  source  with  the  Receiver  turned  off.  A  full  battery  charge  will  be  main- 
tained if  the  Receiver  is  connected  to  an  external  power  source  and  used  an  average  of 
5  hours  daily  at  norma!  listening  level.  Overall  size:  6V*"  H  X  11 W  W  x  9"  D, 

'Signal  level  for  10  OB  signal  +  noise/noise  ratio. 


tor., smooth,  backlash-free  tuning.  Requires  8-ohm  speaker  or  head- 
phones plus  VTVM  and  antenna  for  alignment. 

Kit  SB-313,  22  lbs.,  mailable . 389.95 

Kit  SB-600,  8HDhm  6"  x  9"  speaker  &  cab.,  7  lbs.,  mailable  . .  . .  ,22,95 

SB-313  SPECIFICATIONS  -  Frequency  Range  (MHl):  3.5  to  4.0,  5.7  to  6.2,  7.D  to  7,5.  9,5 
to  10.0,  11,5  tti  12.0,  Hid  to  145,  15.0  to  15.5,  17.5  to  18.8,  21.3  to  21.8,  Intermediate 
Frequency  (IF);  3.395  MHz.  Frequency  Stability:  Less  than  100  Hz  per  hour  after  10  min- 
utes' warmup  under  normal  ambient  conditions.  Less  than  100  Hz  drift  for  ±10%  line 
voltage  variation.  Sensitivity:  Less  than  0.5  microvolt  for  10  08  signal  plus-noise  to  noise 
ratio  for  SSB  opefatJOn.  Selectivity:  AM:  5.0  kHz  at  6  0B  flown.  15  kHz  maximum  at  60  dB 
down  [crystal  filter  supplied).  CW:  400  Hz  at  6  dB  down,  2,0  kHz  maximum  at  60  dB  down 
(crystal  filter  available  as  an  accessory).  Image  Rejection:  60  dB  or  better,  IF  Rejection: 
3.395:  Greater  than  55  dB.  8.595:  Greater  than  40  dB.  Spurious  Response:  All  below  1 
microvolt  equivalent  signal  input  except  at  10.0  MHz  and  15.375  MHz.  Dial  Accuracy; 
Electrical:  Within  400  Hz  alter  calibration  at  nearest  100  kHz  point.  Visual:  Within  200  Hz. 
Calibration:  Every  100  kHz  or  25  kHz.  Dial  Backlash:  No  more  than  50  Hz,  Antenna 
Input  Impedance:  50L'  nominal  unbalanced.  Audio  Output  Impedance:  Matching  Speaker: 
80.  Matching  Headphones,-  Low  impedance.  Audio  Output  Power:  4  watts  at  less  than  10% 
distortion.  Muting:  Open  external  ground  at  Mute  socket.  Power  Requirements:  105  to  130 
or  210  to  260  volts,  AC,  40  watts  max,  Overall  Dimensions:  7%"  H  x  12VV  W  x  14"  D, 


B)  Our  finest  SWL  receiver... 

the  famous  Heathkit  SB-313... 389.95 

Provides  AM  and  CW  reception  on  9  bands  from  3.5  to  21. B  MHz.  5 
kHz  AM  crystal  filter  supplied  with  the  kit;  optional  CW  crystal  filter 
available  for  optimum  selectivity,  Advanced-design  solid-state  cir- 
cuitry delivers  excellent  stability  and  sensitivity.  Factory  assembled  & 
aligned  Linear  Master  Oscillator  for  superior  linearity,  dial  tracking 
and  stability.  Features  include  !C  crystal  calibrator  for  25  &  100  kHz 
markers. 4,three-position  AGC,  .front  panel  "STJ  meter.. .RF  attenua- 


C)  Low  cost  4-band  receiver... 69.95 

An  ideal  beginners  kit . .  .  an  excellent  receiver  for  the  SWL  fan.  Four 
bands  cover  550  kHz-30  MHz... slide-rule  tuning  with  separate  band- 
spread  . . .  variable  BFO  for  clear  CW  reception  .  , ,  automatic  noise 
limiting  , . .  "S"  meter . . .  built-in  speaker  and  headphone  jack. 

Kit  SW-717, 10  lbs.,  mailable 69.95 

SW-717  SPECIFICATIONS  -  Frequency  Coverage:  Band  A  -  550  kHz  -  1500  kHz,  Band  B  - 
1.5—4  MH^,  Band  C-4-10  MH/.  Band  D  -  10-30  MHz.  Meter:  Indicates  relative  sig- 
nal strength.  Headphone  lack:  Accents  low  impedance  headphones  or  external  speaker. 
Loudspeaker:  Built-in.  Controls:  Volume  witti  on/off  switch;  Mode  {AM,  Standby  &  CW); 
BFO;  Main  Tuning-  Bandspread  Tuning;  ANL  on/off.  Power  Supply:  Transformer  operated; 
fuil-wave  bridge  rectifier.  Voltage  Requirements:  120  240  VAC,  50  60  Hz,  8  W.  Dimen- 
sions: 5W  H  *  14WT  W  t  Bif  D. 


^ 


Super  ex 
headphones 

Excellent  for  all  Heathkit 
SWL  receivers  except  GR- 
43A.  Dual  coils,  wide  head- 
band, 600  ohms, 

GD-396, 1  lb., 
mailable 5.95 


SWL  guide 

1975  edition  lists  call 
signs,  frequencies  and 
addresses  for  SWt  FM  and 
TV  stations  worldwide- 

GDP-315f2lbs., 
mailable 8,95 


Long- wire 
SWL  antenna 

75'  long-wire  antenna  with  30' 
of  lead-In,  all  Insulators  and 
hardware. 

GRA-72,  2  lbs., 
mailable   .,....,  .4.50 


Order  Your  Favorite  Kit  from  Heath  Now 


©  By  Telephone:  Call  616-982-3411 

Heath  has  a  telephone  order  desk  waiting  for  your  call,  24  hours 
a  day,  7  days  a  week.  The  number  above  is  for  kit  orders  only, 
not  parts.  The  operators  can  handle  COD  and  revolving  charge 
orders,  advise  on  product  availability,  and  answer  many  product 
questions.  You  can  call  at  minimum  cost  from  most  locations  in  the 
country,  and  after-hour  rates  are  a 
bargain*  To  get  your  order  moving  fast, 
call  Heath  now.  f 


©By  Mail: 


Fill  out  the  order  blank  below  and  mail 

today.  Rate  chart  is  for  "mailable" 
items  only.  "Exp./Frt11  items  wilf  be 
shipped  transportation  charges  collect. 
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1 
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How  to  figure  shipping  &  handling  charges 

Lisa  the  zone  cbtrt  below  and  the  Jirsl  three  numbers  of  your  zip  code  to  determine  your  zone.  Then 
ceter  10  the  Heatn  shipping  rate  chart  it  right  lor  charges  for  each  model  per  shipping  weight  given 
In  each  price  line. 

Include  50*  for  insurance  lor  the  Hrsl  £100  value  of  any  kit  ordorad  from  this  catalog.  Insurance  rates 
for  orders  over  SlOti  can  be  calculated  by  adding  25c  for  each  additional  $100  value  or  fraction  thereof, 

Rate  chart  is  for  'mailable"  items  only,  ■'Esp^Frt"  items  will  be  shipped  transportation  charges  collect. 
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D  FREE!  Please  send  me  a  complete  96-page  Heathkit  Catalog. 


■» 


r  ORDER  FORM          j 

Heath  Company 

Dept,  11-112 

Benton  Harbor,  Michigan  49022 

Phone:  616-982-3411 

TELEX:  72-9421 

Do  not  write  in  this  space 

A 

Quart. 

Model  No. 

Description 

wt. 

Price  Ea, 

Total 

FROM:                                                  ' 

Name 

TYPE  OF  ORDER: 

I    I  Cash 

i     I  Add  to  My  Heath  Revo 
1 — '  Charge  Account  No. 

Total  for  merchandise 

Add  Sales  Tax  on  all 
deliveries  in  the  State 

Address 

City                      State                Zip 

SHIP  TO: 

Ivino 

Of  Michigan 

,,my 

WfllTEZQMe 

Shipping  Charges 

Name 

(signature  required) 

InciiranrA 

Address 

Total  Price 

\City                   State              Zip 

j 

Order  today  for  prompt  pre-Christmas  delivery! 


Build  This  $5  Timer 


by 

P.  C.  Walton  VE3FEZ 
421  Lodor  Street 
Ancaster,  Ontario,  Canada 


o  you  have  a  TV  in  your  bedroom? 
Have  you  ever  fallen  asleep  and  left  it 
on?  Or  even  worse  just  find  yourself  falling 
asleep  and  remember  that  you  have  lo  gel  up 
and  turn  it  off?  This  versatile  timer  will  turn 
the  TV  off  from  periods  of  three  minutes 
after  you  have  gone  to  sleep  to  periods  up  to 
about  one  hour.  You  can  build  this  timer  in 
one  evening  for  a  total  cost  of  about  $5  even 
if  you  have  to  buy  all  new  components.  The 
circuit  I  used,  shown  in  Fig.  1,  takes 
advantage  of  a  new  integrated  circuit  from 
the  Signetics  Company  called  the  NE555. 
The  NE555  is  a  very  stable  monolithic 
timing  circuit  in  the  form  of  an  8-pin  dual  in 
line  package.  It  is  currently  selling  for  $1 
from  most  suppliers. 

The  NE555  is  capable  of  time  delays 
from  a  few  microseconds  up  to  several 
hours.  These  delay  periods  are  dependent  on 
an  external  RC  network  consisting  of  one 
resistor  and  capacitor. 

Very  basically  the  IC  is  made  up  of  a 
voltage  comparator  circuit,  one  leg  of  which 
is  connected  to  a  reference  voltage  which  in 
our  case  is  the  power  supply  output  voltage. 
The  other  leg  of  the  voltage  comparator  is 
connected  to  the  external  RC  network. 
When  the  capacitor  has  charged  to  a  voltage 
equal  to  the  reference  voltage  the  compar- 
ator will  toggle  a  flip  flop  connected  to  its 
output  The  ON  level  of  this  flip  flop  rs  used 
to  turn  on  a  driver  circuit  which  picks  up 
our  time  delay  relay.  This  is  a  very  basic 
description  of  a  fairly  complex  IC.  If  you 
require  a  better  explanation  of  the  internal 

workings  you  can  obtain  one  by  writing  to 

the  Signetics  people  and  requesting  a  data 
sheet 

The  relay  I  used  was  an  IRCMR312C 
with  a  coil  resistance  of  21 2H,  Almost  any 
12V  relay  will  do  the  job  as  long  as  it  does 
not  draw  more  than  200mA  from  the  output 
of  the  NE555  which  is  rated  at  200mA.  The 
RC  network  is  a  lOQfiF  capacitor  in  series 
with  a  5MHz  linear  pot  and  a  1  MHz  resistor. 
These  values  with  the  power  supply  that  I 
used  gave  time  delays  of  3  minutes  at  the 


low  resistance  end  of  the  pot  and  58  minutes 
at  the  high  resistance  end. 

You  may  have  lo  experiment  a  little  bit 
to  get  the  exact  time  delay  range  that  you 
require.  This  is  due  to  possible  differences  in 
power  supply  voltage  and  components.  You 
could  even  switch  in  different  values  of  R 
and  C  with  a  rotary  switch  to  give  you 
several  different  time  delay  ranges.  The 
power  supply  is  just  an  old  6V  filament 
transformer  that  was  in  the  junk  box  and  a 
full  wave  rectifier  and  filter  capacitor.  Parts 
layout  is  not  at  all  critical  and  the  whole 
unit  can  be  kept  very  small.  I  built  mine  on  a 
scrap  piece  of  perf board  about  5,08W  x 
7.62cmL  (2"W  x  3"L).  The  completed 
circuit  board  is  mounted  in  a  standard 
minibox  using  a  three  wire  power  cord  for 
safety,  On  the  front  of  the  box  is  just  a 
standard  110V  three  wire  receptacle,  the  pot 
for  setting  the  time  delay  period  and  the 
pushbutton  to  start  the  timer.  The  time 
delay  pot  was  calibrated  using  an  ordinary 
clock  and  a  lot  of  patience,  ■ 
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A  $50  Self-  Powered  Counter 


by 

Jim  Huffman  WA7SCB 

PO  Box  357 

Provo  UT  84601 


To  you  this  may  look  like  another 
construction  article,  "A  pretty  neat 
little  counter,"  you II  say.  "Think  111  build 
one.11  Little  will  you  know  how  long  it  took 
me,  and  how  much  sweat  is  in  one  factor  — 
cost.  I  love  to  gel  the  cost  on  a  project  as 
low  as  possible  through  judicious  shopping. 
It  is  my  dream  to  offer  all  kinds  of 
low-priced  amateur  gear  ...  again!  Some 
guys,  like  VHF  Engineering,  seem  to  be  out 
to  help  the  amateur  by  keeping  the 
1  'amateur11  in  amateur  radio.  Others, 
however,  took  to  me  like  they  are  out  to 
soak  the  ham,  right  along  with  the  CBer, 
consumer  and  anyone  else  who  wants  one  of 
what  they've  got.  I  have  written  a  bunch  of 


articles  for  73,  and  all  of  them  are  on  good 
inexpensive  items  that  I  think  can  put  the 
"fun"  back  in  amateurism.  This  article  is  one 
of  my  greatest  achievements  -  the  pinnacle 
of  savings!  I  take  great  pride  in 
accomplishing  what  I  have  done  here.  A 
6-digit  (that  reads  out  to  a  full  8-digit 
capacity)  counter,  portable,  hand-held, 
sensitive,  rugged,  LED  readouts,  requires  no 
test  equipment  to  bufld,  and  more,  all  for 
just  a  little  over  $50! 

Costs  are  sliced  down  to  an  absolute 
minimum  by  cutting  all  the  frills.  For 
instance,  many  counters  advertise  no-flicker, 
or  non  blinking  readout.  I  am  proud  to 
announce  that  this  one  blinks,  but  you  can 
only  see  it  on  the  lowest  reading  scale,  when 
you  are  reading  signals  to  1  Hz.  The  rest  of 
the  time  the  digits  blink  for  1  ms,  and  when 
was  the  last  time  you  could  see  a  1  ms  blink? 
Most  hams  will  use  the  MHz  and  kHz  scales 
most  of  the  time  anyway  so  the  "blink"  will 
be  for  10  us  and  1  ms  respectively.  And, 
when  you  are  showing  the  XYL  or  neighbor 
yoyr  latest  creation,  show  'em  on  the  Hz 
range  so  they  will  be  impressed  by  the 
blinking,  counting  readouts! 

While  cutting  out  the  non-blinking 
feature  does  save  some  money,  the  greatest 
saver  is  cutting  out  3  of  the  6  digits!  I  know, 
you  are  wondering  how  it  is  that  we  get  a 
6-digit  counter  with  3  of  the  digits  missing. 
At  current  prices,  dropping  3  unnecessary 
digits  saves  nearly  $25.  Even  at  TWS  a  3 
DCU  costs  $18.  So  if  you  can  liberate  an 
extra  $18  for  this  project,  you  can  have  all  6 
digits!  But  it  is  all  the  more  fun  to  drop  3 
digits,  build  the  unit  in  half  the  width,  and 
shift  the  readouts  around  to  get  a  look  at  8 
digits  of  the  incoming  signaL  Even  in  a 
6  digit  counter  you  have  to  shift  the  range 
switch  around  to  get  readout  of  say  a  14.85 
MHz  signal  to  the  nearest  1  Hz!  With  the 
Handi-Counter  you  have  fust  one  more  shift 
to  gel  the  same  capability  with  only  3  digits! 

The  basic  "brains"  for  the  counter  come 
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from  a  kit  available  from  TWS  Labs.  So 
order  a  digital  dial  kit  from  TWS  Labs,  PO 
Box  357,  Provo  UT  84601  for  $45.95.  When 
you  order  the  digital  dial,  you  get  the  same 
stuff  you  would  get  if  you  order  the 
individual  kit  (a  3  DCU  and  a  timebase},  but 
you  get  a  Tree  ac  power  supply  in  addition. 
In  fact,  you  can  power  your  unit  from  this 
supply  if  you  don't  want  to  add  nieads  like 
in  this  version  of  the  Handi-Counter.  Or  you 
can  keep  the  power  supply  and  have  a  good 
source  of  fairly  well  regulated  5  V  dc  for 
your  workbench.  The  fact  that  the  basic 
counter  comes  in  kit  form  makes  this  project 
all  the  easier.  All  you  need  to  do  is  make 
some  very  simple  modifications  to  the  kit, 
add  the  digit  switching  circuit  and  a  couple 
of  extra  circuits  on  perfboard,  and  walla! 
Instant  3x6  digit  counter! 

Operation 

Let's  look  at  how  you  use  the  unit  before 
you  build  it.  Actually,  the  principle  of 
operation  is  so  simple  that  it  is  a  wonder 
someone  didn't  think  of  it  before  (maybe 
someone  did  ,  .  .  better  check  my  back  issues 
of  QST).  You  can  see  from  the  photo  thai 
there  are  several  front  panel  controls.  First  is 
the  on/off  switch,  simple  enough  function 
there.  Second  is  the  MHz/kHz  selector  (both 
these  switches  come  with  the  kit);  this  one 
selects  timebases,  and  does  some  decimal 
point  selection.  We  could  have  labeled  it 
Hz/kHz  like  its  6-digit  brothers;  it  would 
only  have  required  pulling  the  decimal 
points  in  some  other  places  that  were  not 
convenient  (and  cheap)  with  this  kit. 

The  third  switch,  the  one  in  the  middle  of 
the  panel,  we  can  call  the  "display  selector" 
switch.  This  one  comes  from  your  corner 
Radio  Shack  and  is  p/n  275-405,  a  4  PDT 
switch  that  currently  is  priced  at  69£  Other 

than  the  box  and  batteries,  this  is  the  only 
expenditure  that  is  not  available  in  a  kit. 
You  could  have  a  complete  counter  that 
would  only  read  to  TOO  Hz  so  far.  You 
either  add  my  famous  circuits  shown  in  the 
article,  or  buy  another  kit  from  TWS  Labs 
for  the  1  Hz  capability. 

Back  to  the  4  PDT  switch.  It  is  used  to 
select  which  3  digits  of  the  6  available  digits 
mc  viewed  at  any  one  time,  When  you  throw 
the  switch  to  the  left,  you  see  the  left  most 
significant  digits  and  to  the  right,  you  see 
the  3  right  most  significant.  The  decimal 
point  jumps  around  every  time  to  keep  you 
thinking  straight.  Fig.  I  shows  how  it  works. 
For  an  example,  we  used  a  forty  meter  signal 
that  is  actually  7,224,362  Hz.  This  is  how 
the  counter  sees  it:  Note  the  placement  of 
the  decimal  point;  also  note  that  in  kHz  left 
and  MHz  right,  the  readout  is  the  same,  but 
the  decimal  point  is  shifted.  That  is  because, 
if  you  look  at  the  original  signal  you  can  see 
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Fig.  1.  Here  is  how  the  digital  display  in  the  Handi-Counter  shows  the  eight 
complete  digits  in  this  forty  meter  signal.  You  simply  move  the  digital  display 
around  and  "look"  at  different  portions  of  the  signal  at  selected  times. 

that  there  are:  7.2  MHz,  .224  MHz  or  224 
kHz  (see,  the  readout  means  the  same  thing), 
and  finally  .362  kHz.  That  last  0362  kHz  is 
the  same  as  362  Hz,  but  would  demand 
another  timebase  switch  position,  so  we 
merely  switch  a  decimal  point  and  call  it  a 
fraction  of  a  kHz. 

Suppose  you  hook  the  sensitive  input 
circuit  of  the  counter  to  an  oscillator  you 
built  the  other  day.  You  want  a  iook  at  the 
output  frequency  of  the  oscillator.  Maybe 
you  see  21.8  on  the  MHz  left  setup;  that 
means  the  oscillator  is  running  at  21,8  MHz. 
If  you  were  only  interested  in  roughly 
knowing  the  MHz  range  of  the  oscillator, 
you  would  stop  right  there.  If  you  wanted 
the  kHz  range  you  would  leave  the  display 
left,  and  throw  the  timebase  selector  to  kHz. 
That  would  give  you  a  frequency  check  to 
the  nearest  kHz.  Suppose  you  wanted 
further  accuracy,  or  to  know  how  much  it 
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Fig.  2.  This  is  the  block  diagram  of  the  unit  showing  some  of  the  switching 

that  is  accomplished  with  only  two  switches  in  the  unit,  a  DPDT  that  comes 
with  the  timebase  kit  and  an  "added"  4  PDT. 
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Building  the  counter  is 
really  not  hard  -  collect 
all  the  parts,  do  the  layout 
of  the  front  panel,  and 
finally,  mount  the  pieces 
in  the  box  « » , 
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The  first  step  in  putting  the  thing  in  the  box  is  mounting  the  front  panel.  Note  the  input  circuit 
mounted  on  the  switch.  Later,  the  wires  were  extended  so  the  input  circuit  could  be  mounted 

in  the  cavity  formed  by  the  irregular  battery  mounting* 


drifts;  then  flip  to  the  right  digit  display 
{still  in  kHz)  and  read  out  in  Hz,  You  can 
sec  the  flexibility  of  the  whole  thing!  It's 
unreal!  You  have.  3  digits  in  a  lot  smaller 
package,  for  a  lot  less  cost  and  you  are 
reading  a  21  MHz  signal  out  to  eight  places! 
Oh,  the  miracle  of  electronics  . ,  . 

Fig,  2  is  the  block  diagram  of  the  counter 
and  this  will  help  you  understand  what  is 
going  on  in  there.  The  easiest  process  takes 
place  in  the  kHz  position.  Here,  the  timebasc 
selector  and  display  selector  switches  choose 
to  provide  a  one  second  (right)  or  a  1  ms 
(left)  signal.  This  is  high-accuracy  stuff  with 
the  timebase  being  divided  by  a  million  to 
get  the  one  second  clock;  any  errors  or  drift 
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Fig.  3.  Schematic  diagram  of  the  input  circuit  used  with  the  Ho ndi -Counter. 


in  the  timebase  oscillator  (already 
crystal-controlled)  are  divided  by  the  million 
too.  At  the  very  beginning  of  the  count  time 
(1  sec  or  1  ms),  the  timebase  gives  a  reset 
pulse  that  starts  the  counter  stages  at  000. 
Then  the  counter  merely  counts  the  input 
pulses  that  occur  during  the  selucted  time 
period.  On  the  kHz  left  position,  for 
example,  the  counter  is  cleared  and  enabled 
for  one  second.  When  counting  a  60  Hz  line 
input,  the  counter  would  start  to  flash  (the 
part  that  will  impress  the  average  observer) 
until  the  end  of  the  counting  cycle  when  it 
will  sit  there  displaying  .060  kHz,  or  60  Hz. 
When  the  display  selector  switch  is 
pushed  left,  we  apply  a  1  ms  gating  signal  to 
the  counters  and  count  the  events  that  occur 
in  1  ms,  or  in  other  words,  we  count  kHz.  A 
30  kHz  signal  will  show  up  as  030.  Note  that 
there  is  no  decimal  point;  there  is  no  need, 
as  the  timebase  selector  is  in  the  kHz 
position  so  it  reads  out  as  a  whole  number, 
not  a  decimal  fraction.  From  the  block 
diagram,  when  one  switches  to  the  MHz 
range,  the  clock  now  comes  from  1  ms  and 
10  us.  The  10  us  clock  is  fed  to  the  counter 
circuits  in  the  "MHz  left"  position  and 
merely  allows  the  counter  stages  to  count 
for  10  us.  On  this  scale,  the  chance  for  error 
from  the  1  MHz  crystal  is  greater  and  the 
fact  thai  the  timebase  is  crystal-controlled 
becomes   the  greatest  asset.  At  the  10  us 
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point  the  clock  signal  is  only  divided  by  ten. 
With  10  us  gating  the  counter  can  count  up 
to  99.9  MHz;  in  real  life  the  limit  is  imposed 
by  the  fact  that  the  counter  circuits  will 
only  operate  to  30-40  MHz  without  a 
prcscalcr.  Since  most  prescalers  divide  the 
display  by  ten,  you  will  display  MHz  on  all 
three  digits,  so  the  decimal  point  can  be  left 
out. 

It  is  probably  a  good  idea  to  explain  why 
there  is  a  different  reset  circuit  than  the  one 
with  the  kit.  The  reset  circuit  with  the  kit  is 
designed  to  give  high  accuracy  with  fast 
input  signals  and  operate  at  a  10  ms  and  1 
ms  gating  output.  While  the  kit's  reset  is 
more  accurate  than  the  "extra  one"  built  for 
the  Handi-Counter,  it  causes  some  problems 
while  running  at  slow  speeds.  The  reset 
actually  resets  a  couple  of  clock  pulses 
before  the  gating  signal  enables  the  counter. 
That  works  great  at  1  ms  and  10  ms  and 
means  that  you  are  not  depending  on  the 
characteristics  of  the  input  impedance  of  a 
gate  and  some  resistors  and  capacitors  for 
your  reset  pulse;  the  pulse  is  clock 
controlled.  The  trouble  comes  when  the 
clock  is  one  second.  The  strobe  circuit 
causes  the  counter  to  sample  the  input  signal 
every  second  and  a  half  or  so  and  you  can 
extend  it  to  a  few  seconds  by  increasing  the 
size  of  the  timing  capacitor  in  the 
unijunction  oscillator  circuit.  Well,  at  one 
second  clock  speed,  the  counter  resets  to 
000,  waits  a  couple  of  clock  pulses 
(seconds),  then  enables  the  counter  stage 
and  the  stages  count  the  input  signal.  After 
the  one  second  counting  period,  it  is  time 
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Fig.  4,  Schematic  diagram  of  the  divide  by  I00t  one  second  extender  circuit. 
This  circuit  allows  the  counter  to  look  at  signals  in  the  hundreds  of  cycles 
range  and  provides  readout  to  1  Hz. 

for  another  sample  and  the  display  resets 
again.  The  result  is  you  don't  have  the 
display  lit  long  enough  with  the  number  to 
even  read  it.  You  may  choose  to  merely 
extend  the  sample  time  by  putting  more 
capacitance  in  parallel  with  the  timing 
capacitor  (33  uF)  in  the  unijunction  circuit 
that  comes  with  the  kit,  or  you  may  use  the 
reset  circuit  shown  here. 

The  reset  circuit  built  for  the 
Handi-Counter  works  like  this:  When  the 
enable  signal  goes  active  to  allow  the  counter 
to  count  the  input  signal,  a  very  fast  RC 
differentiating  network  creates  a  narrow 
spike  that  resets  the  stages.  You  can  sec  that 
since  this  spike  occurs  because  of  the  enable 
signal,  it  actually  resets  the  circuits  when 
they  are  supposed  to  be  counting.  This  is  no 
real   problem  at  slow  speeds,  but  at  higher 


rhis  photo  shows  the  details  of  the  piece  of  3"  x  5"  file  card,  reinforced  as  mentioned  in  the 
text  This  card  insulates  the  timebase  and  the  3  DCU. 
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This  shows  how  the  tirnebase  board  is  mounted.  Note  that  there  are  no  components  at  the  top 
of  the  board.  The  top  of  the  board  is  reserved  for  the  power  supply  parts  which  are  not  used 
with  the  battery  supply. 


speeds,  if  the  reset  pulse  is  very  wide,  it  can 
knock  off  a  pulse  or  two  and  give  an 
inaccurate  reading.  For  the  tO  us  signal 
knocking  a  Few  pulses  off  can  throw  the 
MHz  readout  way  off.  In  most  counters  that 
use  this  method,  they  merely  adjust  the 
clock  signal  so  that  the  counters  are  enabled 
a  little  longer,  but  few  of  those  counters  use 
a  gating  signal  of  only  10  us,  so  that's  why 
we  have  the  two  reset  signals, 

The  counter  input  amplifier  shown  is 
pretty  sensitive.  Although  I  never  measured 
the  sensitivity,  ft  works  well  just  picking  rf 
up  with  a  little  wire  antenna.  Its  major 
problem  is  that  you  can  blow  the  FET 
pretty  easily.  So  be  careful  about  input 
signals. 

To  calibrate  the  counter  you  can  use  a 
known  accurate  signal,  or  beat  the  oscillator 
against  WWV,  I  prefer  the  first  method 
because  there  are  some  pretty  whacky  beat 


<OUT 


Fig.  54  Reset  generator  schematic.  This  added  circuit  provides  a  reset  for  the 
counter  In  the  low  speed  {}  H/.}  readout  position. 


notes  because  of  the  frequency  division  and 
some  are  only  a  hundred  Hz  away  from  the 
main  signal. 

Construction 

Building  the  counter  is  really  not  hard. 
Obviously,  the  first  step  is  to  collect  all  the 
parts,  then  do  the  layout  of  the  front  panel 
of  the  case,  and  finally,  mount  the  pieces  in 
the  box.  You  can  use  any  box  for  your 
counter;  I  wanted  the  hand-held  size  and 
battery  power  so  I  obtained  a  214"  x  3"  x  6" 
black  box  from  a  local  supplier  and  tried 
almost  in  vain  to  paint  on  some  kind  of  trim. 
If  you  can  obtain  one  of  these,  get  one  with 
an  aluminum  front  panel  -  it  is  easier  to 
paint,  cut  and  work,  than  the  phenolic  one 
that  I  bought.  From  all  ihe  photos,  you  can 
see  how  and  where  I  put  the  switches.  The 
key  to  switch  mounting  is  to  keep  the 
switches  out  of  the  way  of  the  3  DCU  and 
tirnebase  circuit  boards.  These  photos  do  not 
show  the  input  jack  and  the  sensitivity 
control;  I  mounted  them  on  top  of  the  case 
later.  You  will  probably  want  a  jack  for 
charging  your  nicads  without  removing  the 
cover  from  the  box.  If  you  decide  to  make 
your  unit  non-battery-powered,  you  will  still 
have  a  lot  of  room  in  a  box  this  size  because 
all  the  power  supply  components  mount  on 
the  top  of  the  tirnebase  PC  board,  and  the 
transformer  is  small  enough  to  sit  on  the 
bottom  of  the  case- 

Mounting  Batteries 

The  bottom  of  my  box  wasn't  flat;  it  had 
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some  design  raised  in  there,  presumably  to 
add  strength.  This  was  a  problem  in 
mounting  the  batteries  and  I  ended  up  being 
able  to  get  only  one  bolt  through  each 
holder  and  that  only  thumb  tight.  That  only 
allows  the  batteries  to  stay  in  place,  and 
offers  very  little  strength  against  dropping, 
etc.  You  can  see  how  the  batteries  are 
mounted  from  the  photos.  They  arc 
mounted  to  leave  a  "cavity"  so  the  crystal, 
which  sticks  into  the  case  pretty  far,  has 
room  to  keep  from  getting  crushed.  This 
cavity  also  makes  a  convenient  place  to  put 
the  three  external  circuit  boards. 

The  battery  mounting  bolt  leads  stick  out 
of  the  bottom  of  the  case  to  mess  up  the 
effect  of  the  little  "feet"  on  the  box.  It  is 
easy  enough  to  glue  flat  gramme ts  to  the 
bottom,  with  the  hole  over  the  bolt  heads 
for  better  feet  than  were  on  the  box  in  the 
first  place.  Note:  Later  experiments  showed 
that  it  is  easier  to  buy  a  plastic  4-C  cell 
holder  and  use  it.  The  holder  mounts  in  a 
smaller  space  than  the  individual  cell  holders 
and  there  is  plenty  of  room  for  the  crystal 
and  external  circuits.  An  added  benefit  is 
that  the  holder  is  cheaper  than  four  of  the 
individual  units. 

Building  the  Circuits 

It  is  easy  to  build  the  kits;  all  the 
instructions  are  included.  Trim  leads  very 
close  to  the  PC  boards.  While  the  kit 
instructions  do  not  stress  this,  we  are  going 
to  mount  the  PC  boards  back- to-back  under 
some  pressure  and  we  don't  want  any  extra 
long  or  sharp  leads  sticking  out  of  the 
boards.  I  recommend  you  even  trim  the 
leads  on  the  crystal. They  don't  mention  it  in 
the  kit,  but  it  helps  in  sandwiching  the 
boards  closer  together.  Also  take  care  in 
running  the  external  wires  on  the  board. 
They  should  be  laid  out  so  that  they  do  not 
cross  any  pins  or  leads  on  the  back  of  the 
board.  Under  pressure,  these  can  puncture 
the  insulation  on  the  wires  and  cause  a  short. 
If  you  are  using  a  different  physical 
approach  and  have  plenty  of  depth  in  your 
box,  use  the  mounting  method  described 
with  the  kits  and  you  eliminate  many  of  the 
aforementioned  problems. 

Building  the  Input  Circuit 

The  input  circuit  is  built  on  a  phenolic 
board,  although  you  can  make  a  tiny  PC 
board  for  it  if  you  want.  Or,  if  space  is  at  a 
premium,  you  can  get  the  timebase  extender 
board  that  comes  in  kit  form  from  TW5;  it  is 
roughly  21*  x  3"  and  has  all  three  of  the 
external  circuits  right  on  the  one  board.  You 
can  see  the  layout  of  the  input  circuit  in  the 
photos  that  show  the  inside  of  the  box.  In 
the  photos  it  was  mounted  near  the  input 
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Fig.  6.  Major  power  hookups  and  input  circuit  hookup.  Note  the  nicad 
charging  circuit.  With  a  power  supply  (charger)  plugged  if),  the  meads  will 
charge  when  the  unit  is  oft  You  may  wish  to  allow  them  to  charge  at  all 
times.  If  you  use  the  power  supply  supplied  with  TWS's  kit,  you  turn  the  unit 
on  and  off  by  culling  the  ac  from  the  ac  cord  to  the  transformer  input 

selector  switch,  while  in  the  final  version, 
longer  wires  were  added  and  it  fit  in  the 

cavity  formed  by  the  batteries,  and  near  the 
input  level  control  and  input  jack.  Make  sure 
your  wires  are  long  enough  to  put  it  where 
you  need  it.  There  is  enough  hookup  wire 
with  the  kit  for  most  installations.  After  the 
circuit  is  built,  put  some  tape  on  the  bottom 
of  the  board  so  the  circuit  will  not  touch  the 
battery  holders  or  the  other  circuits  that  are 
stuffed  along  with  it  in  the  battery  cavity. 
Fig.  3  is  the  schematic  of  the  input  circuit. 

Divide  by  100,  Extender  Circuit 

The  10  ms  clock  from  the  kit  drives  this 
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Fig,  8,  Reset  circuit  hookup  to  the  timebase  and  3  DCU  boards. 

circuit  shown  in  Fig.  4.  The  output  ol  ihc 
divide  by  100  circuit  is  one  second  clock 
used  in  the  timebase  generator  to  make  the 
one  second  enable  signal  for  the  counter. 
The  circuit  is  very  simple,  and  consists  only 
of  two  decade  dividers  in  series.  There  is  a 
photo  of  the  perfboard  layout  for  your 
reference. 

Reset  Generator 

The  reset  generator  is  very  simple;  it 
consists  of  the  RC  network  and  a  7400  gate 
used  as  an  inverter.  Fig.  5  is  the  schematic  of 
the  circuit.  The  output  of  the  gate  is  a 
normal  logic  0.  When  the  sample  signal 
comes  along  (actually  the  inverse  of  the 
signal  called  the  "blanking"  signal  with  the 
kit),  it  causes  a  positive  pulse  output  and 
resets  the  counter  stages.  Because  of  the 
nature  of  this  reset,  as  mentioned  before,  it 
is  best  not  to  use  it  (use  "kHz  left")  when 
looking    at    very    fast    signals.    On    slower 


signals,  there  will  be  no  difference  in  reading 
between  this  and  the  "MHz  right"  readings. 

Interconnecting  the  Circuits 

Fig,  6  shows  the  major  interconnections 
and  the  hookup  of  the  input  circuit.  First 
mount  the  3  DCU  counting  and  display  unit 
on  the  front  panel  as  shown  in  the  photo, 
then  run  the  power  and  interconnections  as 
given  in  Fig.  6,  Run  1  inch  wires  from  the 
terminals  on  the  3  DCU  card;  these  will 
connect  later  to  the  switch  and  the  timebase 
board,  Run  the  decimal  point  wiring  to  the 
switches  on  the  front  panel  as  shown  in  Fig. 
7. 

Fig.  8  shows  how  to  connect  the  reset 
circuit  to  the  timebase  and  3  DCU  boards. 
Fig.  9  shows  the  hookup  for  the 
interconnecting  wiring  that  docs  the 
timebase  switching,  including  the  divide  by 
100  circuit 

When  the  wiring  is  completed,  put  an 
insulating  card  (a  piece  of  3"  x  5"  file  card 
works  great)  between  the  3  DCU  and  the 
timebase  card  as  shown  in  the  photos.  First 
mount  the  whole  thing  up  and  tighten  down 
the  mounting  bolts.  Then  take  the  thing 
apart  again  and  inspect  the  piece  of  card  for 
punctures  where  a  wire  from  the  circuit 
board  was  too  long  or  too  sharp.  Trim  the 
faulty  wires  or  pins,  reinforce  the  card  with 
a  black  electrical  tape  strip  around  the 
puncture  (if  any),  add  another  layer  of 
insulating  card,  and  remount  the  boards. 

Put  in  the  batteries,  drop  the  input 
circuit,  divide  by  100  and  the  reset  circuit 
boards  in  the  cavity,  Oh,  and  don't  forget  to 
install  the  input  jack  and  pot.  Wire  the 
power  connections  to  the  batteries,  and  let 
'cr  rip!  The  displays  should  light. 

Checkout 

When  power  is  applied,  the  readouts  may 
show  any    number   reading  at  all.  This   is 
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normal.  After  a  second  or  two,  and  the 
oscillator  is  running  and  all  the  circuits 
"settle/1  the  random  numbers  should  clear. 
The  display  should  flash  "000."  Now  you 
are  ready  to  use  your  counter  and  look  for 
all  manner  of  signal  around  the  shack.  Make 
sure  the  thing  resets  in  all  switch  positions 
and  you  can  tell  if  your  new  reset  circuit  is 
working  okay. 

Points  to  Remember 

The  unit  will  only  run  for  a  couple  of 
hours  from  fully  charged  meads,  so  don't 

leave  it  sitting  around  "power  on"  unless 
you  are  using  it.  The  crystal  oscillator  is 
extremely  stable  and  will  work  with  little  or 
no  warm-up  so  don't  worry  about  leaving 
the  power  on.  Build  a  nicad  charger1  »2  and 

keep  the  nicads  fresh.  Some  will  want  a 
trickle  charger  that  will  always  keep  the  unit 
"ready  to  go."  You  may  want  to  build  up 
the  power  supply  external  to  the  unit,  let  it 
trickle  the  nlcads  (there  Is  8  V  unregulated 
in  there),  and  use  it  for  operating  around  the 
shack.  You  can  also  use  cigarette  lighter 
power  by  using  a  suitable  dropping  resistor. 
For  thai  purpose,  it  is  possible  to  use  the 
regulator  circuit  and  either  positive  or 
negative  ground  12  volts.  Instructions  for 
mobiling  come  with  the  kit.  Your  resistor 
value  will  be  different  because  of  the  extra 
current  and  IR  drop  caused  by  the  added 
circuits. 

This  is  one  of  the  handiest  pieces  of  test 
gear  I  have.  And  it  cost  very  little,  is  very 
11  state    of   the    art"    and    requires    no   test 

equipment    to    build.    I    hope    you    enjoy 
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building  and  using  the  Handi -Counter  with 
its  3  x  6  digits  and  eight  digit  capability.  ■ 
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Here  is  how  the  board  is  mounted  on  the  front  panei  Just  snug  the  nuts  on  the  mounting  holts 
down  enough  to  hold  the  3  DCU  board  in  place  and  let  the  front  of  the  readouts  and  ICs  hold 
the  pressure  against  the  front  panel. 
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How  fo  Become  a 
Troubleshooting  Wizard 


by 

Joseph  J.  Carr  K4IPV 
225  North  Glebe  Road 
Arlington  VA  22203 
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In  limes  past  just  about  every  amateur 
acquired,  if  only  cm  of  sheer  necessity, 
some  degree  of  troubleshooting  acumen.  Of 
course,  it  might  be  argued  thai  rigs  of  those 
bygone  days  were  a  lot  less  sophisticated 
than  rigs  of  today.  Is  that  single  fact  really 
good  reason  for  the  seeming  decline  in 
general  amateur  troubleshooting  ability?  I 
think  not.  It  is  contended  here  that  anyone 
with  a  knowledge  of  theory  deep  enough  to 
pass  the  General  class  license  examination 
can  make  a  reasonably  good  attempt  at 
troubleshooting.  Of  course,  years  of 
experience  are  needed  to  make  a  commercial 
troiibieshootcr  but  we  are  only  concerned 
with  maintaining  the  usual  ham*s  station 
equipment  and  not  how  many  high 
technology  transmitters  or  receivers  he  can 
fix  per  day  or  week. 

Crux  of  the  Problem 

Lack  of  familiarity  and  zero  technique 
are  two  reasons  why,  to  many, 
troubleshooting  is  troublesome.  Consider  a 
case  in  point.  I  have  a  friend  who  bought  a 
"near-new'1  condition  Novice  CW  transmitter 
for  a  song  ($5)  because  the  now-General 
former  owner  found  out  (after  the  new 
license  arrived)  that  it  wouldn't  work  on  20 
meters.  He  even  knew  what  the  main 
symptom  showed  -  no  grid  drive  to  the  final 
on  20  meters.  All  other  bands  worked  fine. 
My  buddy,  mind  you,  was  not  an 
experienced  troublcshooler  at  that  time.  He 
was  merely  a  thoughtful  teenaged  amateur. 
He  reasoned  that  a  loss  of  drive  on  any  single 
band  in  a  standard  simple  MORA  transmitter 
had  to  be  either  an  open  coil  {on  that  band} 
or  some  defect  in  the  band  switch.  In  this 
case  the  wire  on  the  band  switch  that  went 
to  the  20  meter  tap  on  the  grid  tank  coil  was 
not  soldered  properly?  This  little  story 
points  out  one  main  thing  that  will  allow 
successful  troubleshooting:  Think  out  the 
problem  ahead  of  time  with  schematic  in 
hand,  to  ascertain  all  possible  causes. 

Test  Equipment  Needed 

After  working  in  a  lot  of  service  shops,  I 
have  grown  weary  of  the  fellows  who  use  the 
excuse  that  they  could  "fix  it  themselves  if 
only  they  had  the  equipment.1'  While  a 
bench  loaded  with  expensive  laboratory 
grade  test  equipment  is  desirable,  it  is  not 
strictly  necessary  for  most  troubleshooting. 
Sure,  if  you  were  in  the  business  of 
providing  electronic  service  for  a  profit,  it 
would  be  a  justified  purchase  because  of  the 
time  savings  on  each  job.  The  average 
amateur,  though,  only  wants  to  get  back  on 
the  air  without  having  to  wait  weeks  for  a 
repair  shop's  turnaround  time  to  elapse. 

What  constitutes  "necessary11  equipment? 
Consider,  first,  that  the  most  valuable  and 
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versatile  piece  of  "test  equipment"  is  already 
in  your  possession:  your  head!  The  mind  can 
only  function,  however,  when  given  a  data 
input  concerning  the  problem  to  be  solved. 
For  this  we  need  our  learned  observations 
about  the  performance  of  the  rig  vis-a-vis  the 
defect  and  some  basic  measurements,  many 
of  which  can  be  taken  with  low  cost  or  even 
simple  home  brew  instruments. 

Most  basic  in  the  troubleshooter's  arsenal 
of  instruments  is  some  sort  of  multimeter, 

I  prefer  the  traditional  Volt-Ohm* 
Milliammeter  {VOM)  over  the  Vacuum  Tube 
Voltmeter  (VTVM)  in  those  cases  where 
money  or  other  considerations  dictate  that 
only  one  instrument  be  purchased.  It  is  wise 
to  purchase  an  instrument  with  a  sensitivity 
of  at  least  20,000  Ohms/volt  (higher  if 
possible).  There  arc  at  least  three  reasons  for 
this  preference:  portability,  existence  of  a 
current  range  and  insensitivity  to  rf  fields. 
Many  of  the  modem  FET  voltmeters  fill  the 
bill  in  the  first  two  requirements  (often 
better  than  the  classic  VOM)  but  most  sadly 
fail  in  the  third:  They  will  read  in  error 
around  rf  fields  such  as  exist  in  your 
transmitter. 

The  classic  VOM  will  have  ac  and  dc 
voltage  scales,  at  least  one  current  range 
(usually  more)  and  at  least  one  resistance 
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One  main  thing  that  will 
allow  successful  trouble- 
shooting:   Think   out  the 

problem  ahead  of  time 
with  schematic  in  hand,  to 
ascertain  all  possible 
causes  . . . 


range.  As  is  usual,  the  more  you  can  pay  for 
a  VOM  the  more  features  and  ranges  you  can 
expect.  You  can  extend  the  dc  voltage  scale 
of  most  instruments  well  into  the  kilovolt 
range  by  the  use  of  an  external  high  voltage 
probe  of  the  type  which  has  a  built-in 
divider  network.  It  is  also  possible  to  get  at 
least  a  relative  rf  level  indication  through  the 
use  of  a  demodulator  probe  such  as  that 
shown  in  Fig-  K  Most  manufacturers 
offering  such  probes  claim  operation  well 
into  VHF, 

The  VOM  is  one  of  those  "every  ham 

should  have  ,  _ ."  instruments.  Another  in 
that  category  is  the  dip  oscillator  called 
"grid-",  "base-",  "gate"  or  "tunnel-dipper" 
depending  upon  design.  These  instruments 
have  an  incredibly  varied  range  of 
applications  around  a  ham  shack.  They  can 
be  used  to  find  the  resonant  points  in  tuned 
circuits,  antennas  and  so  forth.  They  can 
also  be  pressed  into  service  as  an  absorption 
wavemeter,  oscillating  detector  or 
impromptu  signal  generator.  Best  of  all,  they 
are  simple  to  build  and  are  low  cost 
regardless  of  whether  obtained  in  kit  form  or 
built  from  scratch. 

In  many  troubleshooting  procedures  it 
might  prove  desirable  to  use  a  controlled, 
locally  generated  substitute  signal.  These  are 
best  supplied  by  a  signal  generator.  Of 
course,  a  tab-grade  instrument  is  the 
preferred  type.  It  must  be  noted  that  many 
high  grade  signal  generators  are  available  on 
the  used  and/or  surplus  markets.  While  it 
might  be  "nice"  to  own  a  fine  signal  source, 
a  more  modest  instrument  will  suffice  for 
fixing  the  rig.  It  is  necessary  to  keep  in  mind 
that  "troubleshooting"  and  "alignment"  are 


different  procedures  and  that  the  signal 
generator  requirements  are  vastly  different. 

Commercial  servicers  have  little  trouble 
justifying  a  kilobuck  signal  generator  for 
alignment  purposes.  They  need  the  superior 
short  term  stability  and  a  high  quality 
attenuator;  you  don't.  A  "service  grade11 
signal  generator  will  be  a  very  useful  tool  in 
ham  troubleshooting.  These  are  not  up  to 
the  lab  grade  types  in  performance  but  they 
can  be  had  for  less  than  a  month's  rent  on 
the  big  gens! 

A  crude  form  of  signal  generator  useful 
for  troubleshooting  is  shown  in  Fig.  2.  This 
is  a  square  wave  generator  operating  at  about 
1000  Hz.  Such  circuits  are  widely  used  in 
the  service  industry  because  they  can  help 
pin  point  a  dead  stage  in  moments.  These 
" instruments"  generate  the  fundamental 
square  wave  and  a  boat  load  of  harmonics 
that  can  be  used  out  to  several  MHz,  In  most 
amateur  work  this  means  that  we  can  "quick 
check"  the  audio,  i-f  and  rf  (on  160  to 
maybe  40  meters). 

Your  crystal  calibrator  may  also  suffice  as 
a  troubleshooting  signal  generator.  In  Fig,  3, 
we  have  a  circuit  that  can  be  home  brewed 
from  low  cost  TTL  digital  ICs.  Although  the 
possible  choices  of  output  frequency  are 
limited  in  this  case  you  can  obtain  almost 
any  frequency  by  correct  choice  of  oscillator 
crystal  and /or  division  ratio.  If  zeroed 
against  a  frequency  standard  such  as  WWV, 
this  circuit  can  serve  as  an  accurate  method 
for  frequency  measurement.  It  can  also  be 
used  as  a  regular  signal  generator  or  as  a  type 
of  device  shown  in  Fig.  2.  In  those  latter 
applications  it  would  be  wise  to  provide  an 
attenuator. 
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Fig,  3.  Schematic  of  a  TTL  crystal  calibrator. 
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if  a  smart  troubleshooter  were  to  be 
allowed  only  one  instrument  he  would 
choose  the  oscilloscope.  If  triggered  sweep 
and  dual  beam  can  be  afforded,  it  would  be 
very  useful.  Prices  on  'scopes  vary  from 
$5/free  to  several  kilobucks  depending  upon 
features,  condition  and  vintage.  I  have  seen 
many  oscilloscopes,  some  quite  nice,  remain 
UNSOLD  for  lack  of  interest  at  hamfests 
and  auctions! 

Servicing  typical  ham  transmitters 
requires  several  special  instruments.  Most  of 
them  are  the  sort  which  I  feel  ought  to  be  in 
every  ham  shack.  One  item  is  the  50  Ohm 
dummy  load.  At  a  cost  of  only  a  few  bucks 
you  can  have  a  dummy  antenna  which  will 
absorb  all  the  power  you  have  a  right  to  be 
dishing  out  to  a  real  antenna.  Only  the 
utterly  irresponsible  would  attempt  to 
service  a  transmitter  connected  to  a  "live" 
antenna! 

Rf  wattmeters  and  relative  field  strength 
meters  (Fig*  4)  are  also  amongst  the  highly 
desirable.  Although  I  prefer  the  wattmeter 
sort  of  instrument,  make  no  mistake  about 
it,  the  old  fashioned  swr  bridge  does  have  a 
lot  of  good  mileage  left. 

No  one  seriously  expects  an  amateur  to 
be  as  well  equipped  with  test  instruments  as 
a  commercial  or  factory  level  shop.  He 
should,  however,  attempt  to  obtain  those 
considered  "basic,"  For  some  of  the  others 
he  might  work  through  the  local  club  to 
build  a  test  gear  collection  of  really  nice 
pieces  or  arrange  with  certain  locals  to  split 
the  load  by  having  each  fellow  buy  certain 
instruments  and  then  do  a  lot  of  "IcndinV1 
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Fig.  4.  Schematic  of  a  simple  rf  field  strength  meter,  (*Can  he  replaced  by  an 
LC  tank  circuit  for  greater  sensitivity  or  use  as  an  absorption  meter  J 


Troubleshooting  Procedure 

Troubleshooting  involves  a  logical, 
step-by-step  procedure  for  determining  a 
fault  in  a  piece  of  equipment.  Best  results  in 
a  minimum  of  time  are  obtained  by  using  a 
method  formed  from  a  logical  analysis  of  the 
problem  at  hand. 

One  thing  which  makes  troubleshooting  a 
darn  sight  easier  is  a  service  manual  (or  AT 
LEAST  a  schematic)  on  the  equipment.  It  is 
the  wise  amateur  who  obtains  {even  at  a 
ridiculous  cost)  the  service  manuals  for  all  of 
his  station  equipment.  In  most  instances  new 
equipment  comes  with  a  manual;  keep  it.  If 
you  buy  used  or  for  any  reason  are  without 
a  manual,  buy  one  and  keep  it  on  file.  Do 
not  expect  your  rig's  manufacturer  to  be 


The  most  valuable  and  ver- 
satile piece  of  "test  equip- 
ment" is  already  in  your 
possession:  your  head! 
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Fig,  5.  Block  diagram  of  a  popular  transceiver.  (Courtesy  of  Heath) 


141 


The  "screwdriver  techni- 
cian" is  the  bane  of  pro- 
fessional servicers  every- 
where , . . 
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Fig.  ft   Troubleshooting  tree  useful  for  finding  a  good  jumping  off  point  for  troubleshooting 
specific  defects. 


able  to  supply  manuals  indefinitely;  get 
yours  now. 

One  significant  aid  in  troubleshooting  is 
the  block  diagram.  It  is  especially  useful  in 
rigs  such  as  transceivers  where  a  single  stage 
might  have  different  functions.  An  example 
of  a  block  diagram,  this  one  from  the 
popular  HW-101  p  is  shown  as  Fig.  5.  You  can 
often  cut  the  work  of  troubleshooting  in 
half  by  doing  a  "desk  check"  of  the  service 
manual  and  block  diagram  before  reaching 
for  instruments  to  do  the  "bench  check/' 
Note  that  many  of  the  stages,  shown  here  in 
dotted  lines,  are  common  to  both  transmit 
and  receive  functions.  Although  there  are 
exceptions,  you  can  usually  overlook  these 
stages  when  a  defect  affects  only  one 
function  or  the  other. 

Hie  element  of  logic  in  troubleshooting 
should  be  almost  an  a  priori  truth  (despite 
the  philosophers  who  say  that  such  cannot 
exist!).  After  all,  if  the  set  is  dead  (no  lamps 
or  tube  filaments  lit)  is  it  wise  to  worry 
about,  say,  the  beat  frequency  oscillator? 
Fig.  6  shows  what  is  affectionately  ca!!ed  a 
"troubleshooting  tree."  Although  this  is  not 
offered  as  a  universal  approach  you  can 
often  at  least  get  onto  the  right  track  by  its 
use;  it  is  intended  only  to  be  a  "point  of 
departure  guide." 

Two  terms  pop  up  a  dozen  times  in  any 
servicing  literature:  signal  tracing  and  signal 
injection.  They  are  basically  methods  for 
locating  a  dead  or  otherwise  defective  stage. 
Before  beginning  one  of  these  procedures, 
however,  make  certain  preliminary 
observations.  For  example,  can  you  hear 
noise  in  the  speaker  as  you  rotate  the 
volume  control?  If  so,  the  cause  of  the  dead 
condition  is  probably  PRIOR  to  the  volume 
control  What  about  dirty  contact  noise  as 
you  rotate  the  selectivity  switch?  This 
usually  means  that  the  fault  is  prior  to  that 
point.    Band   switch    noise    (again,   as  you 


change  bands)  could  mean  a  faul  t  in  the  rf  or 
a  dead  local  oscillator.  What  about  the  level 
of  "background"  hiss  (you  know,  as  if  you 
were  tuned  to  a  dead  band)?  High  noise 
levels  may  tend  to  indicate  troubles  in  the  rf 
amplifier  or  antenna  circuit.  Here  is  one 
point  where  your  calibrator  is  useful.  Note 
how  high  the  "S-meter"  reads  when  the  set 
is  working  normally.  When  a  defect  occurs, 
turn  on  the  calibrator  and  see  if  it  is  lower. 
If  not,  suspect  the  antenna  or  feedlinc. 
These  observations  are  of  the  sort  that  can 
save  an  awful  lot  of  time.  Most  pros  use 
them  all  day  long  even  when  unaware;  it  is 
the  source  of  their  supposed  professional 
"intuition." 

The  process  of  signal  tracing  involves 
injecting  a  known  and  controlled  signal  at 
the  input  to  a  chain  of  stages,  then  looking 
for  it  at  the  outputs  of  successive  stages  with 
a  demodulator  equipment  signal  tracer  (high 
gain  audio  amplifier  with  a  fancy  name!)  or 
oscilloscope.  When  you  find  the  defective 
stage,  you  can  then  use  the  VOM  or  VTVM 
to  locate  the  bad  part.  In  some  cases,  you 
might  want  to  inject  an  appropriate  signal  at 
the  antenna  terminals  while  in  others  it 
might  be  better  to  inject  another  sort  of 
signal  at  the  input  of  the  M  strip. 

Signal  injection  is  a  similar  process.  In 
this  method  you  start  at  the  output  and 
inject  an  appropriate  signal  into  the  inputs 
of  successive  stages  until  you  find  one  which 
no  longer  is  capable  of  producing  an  output. 
In  signal  injection  you  begin  at  the  output 
and  work  toward  the  input,  while  in  signal 
tracing  just  the  opposite  situation  obtains.  In 
either  event  the  procedure  can  usually  be 
expected  to  ferret  out  the  defective  stage. 
Once  found  it  is  usually  a  simple  matter  to 
dig  out  the  voltmeter  and  determine  which 
component  is  at  fault.  Be  sure  not  to 
overlook  the  obvious  fault  such  as  a  bad 
tube  or  a  loose  connection.  Once  again,  the 
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observant  are  usually  a  bit  more  successful. 
When  troubleshooting  transmitters,  you 
can  use  a  demodulator  probe  to  find  relative 
rf  levels  on  the  'scope  or  VOJVL  It  is  usually 
better,  though,  to  read  the  dc  voltage 
developed  by  the  grid  leak  bias  often  used  in 
transmitter  stages.  This  voltage  will  be 
proportional  to  the  rf  level  delivered  by  the 
preceding  stage.  This  system  works  so  well 
that  it  is  the  basis  for  the  Motorola  "lest 
set"  popular  with  FMcrs  who  run  surplus 
commercial  Motorola  mobile  equipment. 

Alignment 

The  most  exasperating  mark  of  the 
neophyte  troubleshooter  is  a  wild  "diddle 
stick"  (alignment  tool).  It  is  a  pretty  good 
rule  to  assume  that  alignment  points 
NEVER  shift  enough  to  cause  a  gross  fault 
in  the  receiver,  especially  a  sudden  fault.  The 
only  real  exception  is  the  local  oscillator. 
Even  in  that  "sometimes"  case  there  arc 
other  methods  (i.e.,  measure  the  frequency) 
for  determining  its  condition.  One  telling 
thing  that  shows  whether  or  not  the  stage  is 
actually  oscillating  is  to  measure  either  the 
grid  bias  or  the  voltage  drop  across  the 
emitter  resistor  as  the  set  is  tuned  through 
the  range  (or  in  the  case  of  crystal  oscillators 
remove  the  rock).  This  will  cause  the  bias  to 
change  suddenly  for  crystal  pulling  or 
smoothly  in  VFO  type  circuits.  DO  NOT 
EVER  touch  an  internal  alignment  point 
without  good  reason,  proper  equipment  and 
a  knowledge  of  what  it  is  that  you  are  doing. 
You  can  diddle  stick  a  decent  set  (that  really 


only  needed  a  small  component)  to  death! 
This  is  why  the  "screwdriver  technician11  is 
the  bane  of  professional  servicers 
everywhere. 

Preventative  Maintenance 

There  arc  a  number  of  little  tasks  which 
will  keep  your  rig  in  top  shape  for  a  lot  of 
years.  These  generally  fall  under  the  heading 
of  "preventative  maintenance"  -  see  Fig.  7. 
One  task  would  be  to  check  all  tubes  on  a 
periodic  basis,  say  every  six  months  or 
maybe  once  a  year.  Replace  those  which  are 
defective  or  grossly  weak.  Some  advocate 
doing  a  voltage  check  at  critical  points 
throughout  the  circuit  especially  in  the 
power  supply.  It  is  recommended  that  you 
clean  the  inside  of  the  rig,  including  all 
circuitry,  with  a  paint  brush  and  a  mild 
solvent  where  needed.  Use  a  switch  /control 
(also  called  "tuner")  cleaner  spray  on  all 
band  switches,  function  switches  and 
controls.  Clean  capacitor  and  rotary  switch 
bearings  and  relubricate  using  a  white  grease 
such  as  M  Lubriplate."  "Peaking  up" 
alignment  is  NOT  part  of  this  procedure 
unless  you  can  perform  factory-level  service. 
Even  in  that  case  it  should  not  be  obligatory 
except  every  few  years.  I  know  it  sounds  like 
harping,  but  alignment  is  simply  not  all  that 
common  a  problem.  In  fact,  after  fifteen 
years  of  experience,  I  can  only  remember  a 
couple  of  cases  where  alignment  was 
genuinely  needed  (except  where  somebody 
played)  and  these  were  new  and  in-warranty 
sets!  ■ 
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which  will  keep  your  rig  in 
top  shape  for  a  lot  of  years 
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A  Low  Cost 

Homebrewing 

Breakthrough 


With  the  high  rate  of  inflation,  it  is 
_  more  and  more  difficult  for  the 
average  ham  to  afford  a  factory  wired  piece 
of  gear  for  the  VHF  bands.  For  that  reason, 
the    authors    have    developed    a    modular 


approach  to  building  a  VHF  transceiver  for 
the  144  MHz  or  220  MHz  bands.  By  using  a 
modular  approach,  the  builder  is  not 
required  to  lay  out  a  large  chunk  of  cash  just 
to  get  on  the  air.  Hie  builder  may  build  a 
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simple,  basic  transceiver  and  then  add 
expansion  modules  and  options  as  needs  and 
H nances  dictate*  Because  of  the  Fact  that  this 
modular  approach  requires  the  experimenter 
to  build  his  own  units,  the  experimenter  will 
gain  knowledge  and  knowhow  and  thus  be 
able  to  maintain  his  own  equipment  should 
problems  develop. 

The  transceiver  described  in  this  article 
may  be  built  for  either  the  144  MHz  or  220 
MHz  bands  and  will  compare  favorably  to 
commercially  wired  units.  The  basic 
transceiver  consists  of  a  transmitter  and  a 
receiver  operating  as  single  channel  units, 
and  can  be  built  for  less  than  $100,  Simple 
modules,  such  as  multi-channel  decks, 
channel  scanner,  and  power  amplifier,  may 
be  added  to  the  basic  transceiver  to  form  a 
medium  power,  multi-channel,  scanning 
transceiver  for  a  cost  well  less  than  the 
commercially  wired  equivalent  The 
assembled  transceiver  may  be  operated  on 
either  144  MHz  or  220  MHz,  depending  on 
the  kits  purchased,  and  may  be  used  in  a 
breadboard  fashion  or  mounted  in  a  home 
brew  or  commercially  available  case.  The 
builder  may  plan  to  construct  the  basic 
transceiver  initially  in  order  to  get  on  the  air 
for  a  minimum  cost.  At  any  time  in  the 
future  the  expansion  modules  may  be  added 
to  multi-channel  and/or  provide  higher 
power 

The  units  described  in  this  article  are 
designed  primarily  for  144  MHz  and  220 
MHz.  The  builder,  however,  will  not  be 
limited  to  these  two  bands  in  the  near 
future.  Currently,  VHF  Engineering  has 
receiver  modules  available  for  6  meters  and 
is  working  on  a  6  meter  transmitter  module* 
UHF  450  MHz  transmitter  and  receiver 
modules  have  just  become  available. 

It  is  impossible  in  a  short  article  to  give 
every  construction  detail  required  to  exactly 
duplicate  the  transceiver  described  in  the 
article.  For  that  reason,  basic  schematics  are 
provided  for  reference  purposes  only. 
Complete  construction  and  debugging  details 
are    provided    with    the    kits.   Should    the 
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Fig.  h  RX  J  44  C  schematic* 

experimenter  wish  to  build  his  transceiver 
from  scratch,  he  may  obtain  boards  and/or 
schematics  and  construction  details  from 
VHF  Engineering  for  a  nominal  charge. 

The  Receiver 

The  VHF  Engineering  receiver  kit  used  in 
this  article  is  an  RX  144/220  C,  It  may  be 
used  either  on  144  MHz  or  220  MHz  merely 
by  changing  the  coils  on  the  front  end  rf 
board  and  by  making  a  few  minor 
component  substitutions.  The  receiver  draws 
60  mA  squelched  and  uses  integrated 
circuitry  exclusively  except  for  the  rf  board. 
Sensitivity  is  .3  uV  for  20  dB  quieting  for 
140-170  MHz  and  .5  uV  for  220-230  MHz, 
The  receiver  is  dual  conversion  and  is 
supplied  with  a  10,7  MHz  2  pole  filter 
producing  a  6  dB  bandwidth  of  ±  10  kHz. 
The  receiver  will  produce  two  Watts  average 
audio  output  into  a  4  to  16  Ohm  speaker. 
The  front  end  of  the  receiver  uses  a  dual  gate 
MOSFET  for  low  susceptibility  to 
intermodulation.  "The  receiver  kit  is  very 
easy  to  assemble,  taking  about  10  hours  for 
the  average  builder.  Alignment  is  done  by 
using  a  signal  generator,  an  rf  probe,  and  a 
high  impedance  voltmeter  (all  borrowed,  of 
course).  Complete  construction  and 
alignment  instructions  are  given  with  the  kit. 

Receiver  Multi-Channel  Option 

The  basic  receiver  is  a  single  channel  unit. 
It  may  be  used  as  a  single  channel  unit  until 
such  time  as  interest  and  finances  lead  to  the 
desire  for  additional  channels,  When 
additional  channels  are  required,  the  receiver 
can  be  multi-channeled  simply  by  adding  the 
VHF  Engineering  CD-I   multi-channel  deck. 

The  CD-I  consists  of  a  10  channel  deck 
complete  with  circuit  board,  sockets  for  the 

crystals,  diodes,  resistors  and  capacitors. 
Receiver  channel  switching  is  accomplished 
with  a  diode  switching  arrangement  to 
permit  manual  switching  of  channels  and 
automatic  switching  using  the  ten  channel 
scanner.  The  completed  10  channel  deck  is 
plugged  directly  into  the  receiver  as  shown 
in  Fig.  2.  This  receiver  multi-channel  kit  is  a 


By  using  a  modular 
approach,  the  builder  is 
not  required  to  lay  out  a 
large  chunk  of  cash  just  to 
get  on  the  air 
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Fig.  2.  Receiver  multtehannel  option.  Note:  Switch  is  part  of  transmitter 
multi-channel  option. 

versatile  unit  and  may  be  used  with  most 
transceivers  using  crystals  in  the  45  MHz 
range. 

Scanner  Option 

A  channel  scanner  is  a  gadget  extremely 

valuable  to  a  true  FM  enthusiast,  as  it 
permits  the  operator  to  sequentially  search 
selected  channels  for  activity.  All  receiver 
channels  are  scanned  automatically  in 
sequence  to  see  if  a  signal  is  present.  If  a 
signal  is  found,  the  scanner  locks  on  the 
signal  and  remains  on  that  channel  as  long  as 
activity  is  present. 

The     circuit     consists     of    a     simple 
multi-vibrator     operating     into    a    decade 


*- INCLUDED  ON  SC  2 


counter  and  a  decimal  decoder.  The  output 
of  the  decimal  decoder  drives  LED  lights  to 
indicate  the  channel  being  scanned. 
Switching  diodes  on  the  CD-I  multichannel 
board  are  used  to  switch  the  crystals  in  and 
out  of  the  circuit.  A  carrier  operated  relay 
connection  is  made  to  the  receiver  board  to 
stop  the  multi-vibrator  when  activity  is 
found  on  a  channel.  The  circuit  is  easily 
defeated  if  manual  override  is  desired.  Either 
manual  operation  or  automatic  operation 
may  be  used. 

The  Transmitter 

The  transmitter  is  a  true  frequency 
modulated  unit  using  crystals  in  the  12  MHz 
or  1 8  MHz  range.  It  has  an  output  of  1  Watt 
on  220  MHz  and  better  than  I  Watt  on  144 
MHz.  The  only  difference  between  the  220 
MHz  and  the  144  MHz  versions  is  the 
number  of  turns  on  the  various  coils.  It  is 
very  simple  to  construct  and  may  be  tuned 
up    by  using  a  homemade  rf  probe  and  a 

small  #12  bulb.  Construction  time  is  about 
3VS  hours. 

Transmitter  Multi -Channel  Option 

The  basic  transmitter  is  a  single  channel 
unit.  While  a  single  channel  unit  may  be 
sufficient  under  some  circumstances,  thg 
builder  will  very  quickly  require  additional 
channels.  The  multi-channel  option  for  use 
with  the  transmitter  consists  of  a  board, 
crystal  sockets,  and  crystal  trimmer 
capacitors  needed  lo  give  the  basic 
transmitter  10  channel  transmit  capability. 


f™*  4  12  VOC 
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Fig,  3.  Scanner  option. 
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/7ft  4.  7"X  1 44 J220  schematic,  Note:  Points  A  and  B  are  connections  for  transmitter  multi-channel  option. 


A  multi-deck  switch  is  provided  for 
switching  both  the  transmit  and  receive 
channels  simultaneously.  This  unit  is  simple 
to  build  and  may  be  constructed  in  about  20 
minutes.  Installation  is  shown  in  Fig,  5. 

Power  Amplifier 

While  one  Watt  may  not  seem  like  a  lot  of 
power,  it  is  sufficient  in  most  cases  when  the 
operator  is  using  a  repeater  In  cases  where 
direct  operation  is  desired  or  where 
difficulty  is  encountered  in  hitting  a  specific 
repeater,  a  power  amplifier  may  be  desirable. 

Two  power  amplifier  options  are  available 
for  the  builder,  Either  the  PA1501H  or 
PA2501H    may    be    used,    depending    on 


whether  the  operator  prefers  15  W  or  25  W, 
For  the  ten  dollars  difference  in  the  price  of 
the  kit,  I  prefer  the  25  W  power  amplifier. 
(Note  that,  for  220  MHz,  only  the  15  W 
amplifier  is  available.) 

Both  power  amplifiers  use  two  transistors 
in  a  broadly  tuned  common  emitter 
configuration.  Ratings  on  both  units  are 
conservative  and  the  builder  will  most  likely 
get  appreciably  more  power  out  than  the 
ratings  indicate, 

The  Power  Supply 

A  power  supply  is  not  needed  for  12  V 
mobile  operation,  of  course;  however,  it  is  a 
requirement    for    Fixed    station    operation. 


It's  just  poor  practice  with 
solid  state  equipment  to 
give  it  the  smoke  test  as  a 
unit.  Test  everything 
individually  to  save  time 
and  trouble  . . . 
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Fig,    5,    Transmitter  multi-channel  option.    Note:   See   Fig,  3  for  receiver 
connections. 

While  an  old  car  battery  with  charger  may  be 
used  to  supply  the  power  for  the  transceiver, 
this  is  messy  and  inconvenient.  The  power 
supply  used  to  power  this  transceiver  (when 
used  as  a  base)  was  the  VHF  Engineering 
model  PS-1 2.  It  is  rated  at  12  Amps  for  13,6 
volts,  which  handles  the  transceiver  and  the 
25  Watt  power  amplifier  very  comfortably. 
The  power  supply  consists  of  a  550  voltage 
regulator  chip  driving  two  2N3055  pass 
transistors, 

Construction  (See  Photos) 

A  case  with  dimensions  T  x  T/i'  x  2%u 
was  used  to  house  all  modules.  The  size  of 
the  case  is  not  critical,  but  the  modules 
won't  fit  easily  in  anything  smaller.  The 
receiver  and  transmitter  are  mounted  flat  on 
the  chassis  as  shown,  using  small  standoffs  to 
keep  the  boards  off  the  chassis.  The  channel 
scanner  is  mounted  vertically  between  the 
transmitter  and  the  receiver.  The  power 
amplifier  and  transmit  receive  relay  are 
mounted  on  the  back  panel  along  with  the 
coax  connector,  the  heat  sink  for  the  two 
power  amplifier  transistors  and  a  small  hole 
for  the  power  leads.  The  multi-channel  decks 
are  mounted  up  front,  with  the  switch  shaft 


This  transceiver  is  very 
rugged,  and  requires  no 
special  op  erating 
precautions  other  than 
keeping  it  out  of  the  rain 
and  away  from  direct 
lightning  hits . . . 


going  through  the  front  panel.  The  squelch 
and  volume  controls,  the  LED  channel 
indicators,  and  a  2'A"  x  4"  speaker  arc 
mounted  on  the  front  panel. 

Before  mounting  the  completed  modules 
in  the  case,  it  is  important  to  thoroughly  tesi 
each  individual  unit  to  ascertain  that  it  has 
been  wired  correctly.  It  is  just  poor  practice 
with  solid  state  equipment  to  give  it  the 
smoke  test  as  a  unit  It  is  better  to  test 
everything  individually  to  save  time  and 
trouble.  Note  that  good  instructions  for  test 
and  debugging  are  provided  with  all  kits, 

Hookup 

Interconnection  of  all  components  to 
make  a  complete  transceiver  is  very  simple  as 
shown  in  Fig.  6.  Number  14  stranded  or 
solid  wire  or  equivalent  may  be  used  for  all 
power  wiring.  Good  quality  coaxial  cable 
should  be  used  for  all  rf  wiring.  Small 
diameter  RG74/U  may  be  used  from  the 
antenna  relay  to  the  receiver,  while  RG58/U 
may  be  used  for  the  connections  to  the 
transmitter  and  the  power  amplifier.  The 
relay  used  may  be  any  double  pole,  double 
throw  12  V  relay  which  will  fit  in  the  case 
you  have  selected.  Contacts  should  be  able 
to  handle  at  least  3  Amps  at  12  V  and  25 
Watts  of  rf  at  148  MHz.  VHF  Engineering 
can  supply  this  relay  if  you  cannot  obtain 
one  locally. 

A  simple  high  pass  filter  consisting  of  a 
22k  resistor  and  a  .022  uF  capacitor  in 
parallel  is  used  in  the  microphone  input  to 
give  better  high  frequency  response  for  the 
transmit  audio.  Any  600  Ohm  dynamic 
microphone  may  be  used  with  the 
transceiver. 

Operation  and  Performance 

Several  of  the  units  as  pictured  in  the 
photos  have  been  used  in  the  Binghamton, 
NLY.  area  for   quite  some  time  now. 
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Fig.  6.  Basic  transceiver  connections.  Note:  Relay  may  he  any  12  V  DPDT  relay. 
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units  have  good  audio  on  both  transmit  and 
receive  and  are  virtually  trouble  Free, 
Receiver  sensitivity  and  selectivity  are 
excellent  when  compared  to  most  pre-wired 
commercially  available  units  on  the  market. 
The  transceiver  is  very  rugged  and  requires 
no  special  operating  precautions  other  than 
to  keep  it  out  of  the  rain  and  away  from 
direct  lightning  hits. 

If  you  ever  check  into  the  .22A82 
repeater  in  Bingjiamton,  N.YSJ  the  chances 
are  good  that  you  will  work  someone  using  a 
transceiver  made  from  VHF  Engineering 
products,  and  possibly  one  of  the 
transceivers  in  the  photos.  Because  of  the 


Parts  Lists  and  Board  Layouts 

Space  does  not  permit  the  printing  of  complete  parts  lists  and  board 
layouts.  To  obtain  parts  lists,  board  layouts,  and  detailed  assembly 
instructions,  send  $5,95  to: 

VHF  Engineering 

320  Water  St. 

Bingnamton  NY  13902 

Price  lists  for  boards  and  complete  kits  are  available  on  request* 


simple  modular  approach  and  reasonable 
cost,  you  will  also  find  a  growing  number  of 
similar  transceivers  in  use  from  coast  to 
coast  across  the  country.  ■ 
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Send  for  data  sheet  for  additional  information. 
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JUST  RELEASED! 


VHF 

Antenna 

Handbook 


Hot  off  the  press,  the  NEW  VHF  Antenna 
Handbook  details  the  theory,  design  and  construc- 
tion of  hundreds  of  different  VHF  and  UHF 
antennas  .  *  *  antennas  for  FM,  for  DXing,  for 
repeaters,  for  mobiles,  for  emergencies,  for  con- 
tests, quickies,  mammoth  arrays  ...  EVERY- 
THING IS  RIGHT  HERE! 

A  practical  book  written  for  the  average  ama- 
teur who  takes  joy  in  building,  not  full  of  complex 
formulas  for  the  design  engineer.  Packed  with 
fabulous  antenna  projects  you  can  build. 

This  quality  reference  book  would  normally  sell 
for  as  much  as  35  or  S6,  but  the  publishers  have 
agreed  to  keep  the  price  at  an  inflation  fighting 
price  of  S2.95.  Send  cash,  check  or  money  order 
. ,  .  or  give  your  Master  Charge  or  BankAmericard 
number  .  .  ORDER  TODAYI 

Dealer  Inquiries  Invited 
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Henry  Radio 

has  the 
amplifier 
you  want 


Never  before  has  one  company 

manufactured  such  a  broad  line  of 

amateur  amplifiers,  both  vacuum  tube 

and  solid  state,  for  HF,  VHF  and  UHF; 

fixed  station  and  mobile;  low  power  and 

high  power.  Take  your  pick  from  20 

models.. .the  world's  finest  line  of 

amateur  amplifiers. 


m  m 


2K  4.  .  . 

THE  "WORKHORSE** 

The  2K-4  linear  amplifier  offers  engineering,  construction 
and  features  second  to  none,  and  at  a  price  that  makes  it  the 
best  amplifier  value  ever  offered  to  the  amateur.  Constructed 
with  a  ruggedness  guaranteed  to  provide  a  long  life  of 
reliable  service,  its  heavy  duty  components  allow  it  to  loaf 
along  even  at  full  legal  power.  If  you  want  to  put  that 
strong  clear  signal  on  the  air  that  you've  probably  heard 
from  other  2K  users,  now  is  the  time.  Move  up  to  the 
2K-4.  Floor  console  or  desk  model  ..$995.00 

3K-A    COMMERCIAL/MILITARY  AMPLIFIER 

A  high  quality  linear  amplifier  designed  for  commercial 
and  military  uses.  The  3K-A  employs  two  rugged  Eimac 
3-500Z  grounded  grid  triodes  for  superior  linearity 
and  provides  a  conservative  three  kilowatts  PEP  input  on 
SSB  with  efficiencies  in  the  range  of  60%.  This  results 
in  PEP  output  in  excess  of  2000  watts.  In  addition,  the 
3K-A  provides  a  heavy  duty  power  supply  capable  of 
furnishing  2000  watts  of  continous  duty  input  for  either 
RTTY  or  CW  with  1 200  watts  output.  Price..  SI  250.00 

4K-ULTRA 

The  4K-ULTRA  is  specifically  designed  for  the  most 

demanding  commercial  and  military  operation  for  SSB, 
CW,  FSK  or  AM.  The  amplifier  features  general  coverage 
operation  from  3.0  to  30  MHz.  Using  the  magnificent 
new  Eimac  8877  grounded  grid  triodes,  vacuum  tune  and 
load  condensers,  and  a  vacuum  antenna  relay,  the 
4 K- ULTRA  represents  the  last  word  in  rugged,  reliable, 
linear  high  power  RF  amplification.  100  watts  drive 
delivers  4000  watts  PEP  input.  This  amplifier  can  be 
supplied  modified  for  operation  on  frequencies  up  to 
about  100MHz.  Price,..  S295GXK) 

TEMPO  6N2 

The  Tempo  6N2  brings  the  same  high  standards  of 

performance  and  reliability  to  the  6  meter  and  2  meter 
bands.  Using  a  pair  of  advanced  design  Eimac  8874  tubes, 
it  provides  2,000  watts  PEP  input  on  SSB  or  1 ,000  watts 
input  on  FM  or  CW.  The  6N2  is  complete  in  one  compact 
cabinet  with  a  self-contained  solid  state  power  supply, 


butlt-in  blower  and  RF  relative  power  indicator,  Price... S795 

TEMPO  2002 

The  same  fine  specs  and  festures  as  the  6INJ2,  but  for 
2  meter  operation  only*  ...$695.00 

TEMPO  2006 

Like  the  2002,  but  for  6  meter  operation.  ..$695.00 

TEMPO  T-2000 

LINEAR  AMPLIFIER 

The  brand  new  T-2000  linear  is  the  perfect  companion 
for  the  Tempo  ONE.  It  is  compact,  reliable,  and  priced 
right.  Uses  two  Eimac  8873  grounded  grid  triodes  cooled 
through  a  large  heat  sink.  The  T-2000  offers  a  full  2 
KW  PEP  input  for  SSB  operation  and  provides 
amateur  band  coverage  from  80—10  meters.  Provides 
a  built-in  solid  state  power  supply,  buift-in  antenna  relay, 
a  relative  RF  power  indicator,  and  buNt-in  quality 
to  match  much  more  expensive  amplifiers.     S7 95.00 

K-2000 

LINEAR  AMPLIFIER 

The  new  K-2000  is  the  perfect  companion  for  Kenwood's 
TS-520., .matched  for  style  and  circuitry.  The  same 
specifications  as  the  T-2000. ..$795.00 

TEMPO  VHF/UHF  AMPLIFIERS 

Solid  State  power  amplifiers  for  use  in  most  land  mobile 
applications.  Increases  the  range,  clarity,  reliability 
and  speed  of  two-way  communicatios.  FCC  type 
accepted  also, 

please  call  or  write  for  complete  information. 


UKfMl 


II 240  W.Olympic  Blvd.  Los  Angeles.  Calif  90064  213/477-6701 
931  It  Euclid.  Anaheim.  Calif  92801  714/772  9200 

Butler.  Missouri  64730  816/679  3127 


C  Charles  Roukas  W2DNY 
9  Tuxedo  Park 
Rome  NY  T3440 


What's  All 
the  Noise? 


stages  does  not  get  ampli- 
fied as  much  and  has  little 
added  effect.  The  overall 
gain  of  a  good  receiver  can 
be  1 ,000,000  times  voltage 
or  120  dB.  1  microvolt  of 
noise  introduced  across 
the  input  terminals  results 
in  1  volt  of  noise  appear- 
ing across  the  output 
terminals    One   microvolt 


of  noise  introduced  after 
the  rf  stage  is  only 
amplified  by  possibly  100 
dB  and  appears  as  only 
0.1  volt  across  the  output 
terminals.  One  microvolt 
of  noise  introduced  in  the 
i-f  stages  may  only  be 
subjected  to  gains  of  10 
dB  to  90  dB  depending  on 
which  stage  generates  the 


noise  and  has  no  appre- 
ciable effect  on  the  output 
noise, 

The  noise  introduced  at 
the  input  terminals  is 
subjected  to  the  same 
overall  gain  as  the  signal 
is.  The  ratio  oi  the  noise 
measured  at  the  output  to 
the  noise  measured  at  the 
input  is  called  the  noise 


What  is  a  good  noise 
figure,  38-28-37?  Oops! 
We  are  off  on  a  tangent 
already  and  are  getting 
way  ahead  of  ourselves. 
Let  us  get  back  on  the 
straight  and  narrow.  First 
of  all,  what  is  noise?  No, 
we  are  not  talking  about 
din  but  electrical  noise. 
Static;  for  one;  or  atmo- 
spheric noise.  Galactic 
(referencing  galaxy)  for 
another,  or  cosmic  noise. 
Of  course  there  is  the 
ubiquitous  man-made 
noise.  Last  but  not  least  is 
thermal  noise.  This  is  the 
only  noise  used  to  com- 
pute noise  factor,  Thermal 
noise  is  circuit  noise 
caused  by  thermal  agita- 
tion of  electrons. 

Since  all  matter  is 
comprised  of  electrons 
and  only  at  absolute  zero 
(273°  C)  are  electrons 
quiescent,  it  follows  that 
everything  generates 
thermal  noise.  The  higher 
the  temperature  an  object 
is  subjected  to,  the  great- 
er is  the  thermal  agitation 
and  consequently  the 
greater  is  the  thermal 
noise  generated. 

Starting  with  the  anten- 
na, it  generates  noise  as 
does  the  coax,  the  antenna 
coil,  the  rf  front  end  active 
device  (tube,  transistor, 
etc)  and  as  a  matter  of 
fact  every  component  in  a 
receiver  does.  This  noise 
is  added  to  the  noise 
presented  to  the  input 
terminals  of  the  receiver 
and  is  amplified  along 
with  the  signal.  Noise 
introduced  in  subsequent 
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factor.  A  simpler  way  to 
express  noise  factor  (more 
commonly  called  noise 
figure)  is  as  a  power  ratio 
of  the  signal  to  noise  ratio 
at  the  output  as  compared 
to  the  signal  to  noise  ratio 
at  the  input  It  is  a  ratio  of 
two  ratios  expressed  in 
dBs.  A  receiver  with  a  10 
dB  noise  figure  degrades 


the  signal  to  noise  ratio  by 
10X-  A  5  to  1  signal  to 
noise  ratio  at  the  input 
terminals  becomes  a  1  to  2 
signal  to  noise  ratio  at  the 
output.  We  have  degrad- 
ed from  a  signal  5X 
stronger  than  the  input 
noise  to  one  !/>  as  strong 
as  the  output  noise.  One 
would  not  be  able  to  copy 


this  signal  On  another 
receiver  with  a  3  dB  noise 
figure  it  will  only  degrade 
this  same  5  to  1  signal  to 
noise  ratio  of  2Vi  to  1  at 
the  output  thus  still  per- 
mitting armchair  copy. 

We  can  effectively 
change  the  signal  to  noise 
ratio  of  a  receiver  by 
adding   a    low   noise   pre- 
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amp  ahead  of  rt  In 
essence  you  substitute  the 
noise  figure  of  the  preamp 
for  that  of  the  receiver 
The  input  terminals  are 
now  that  of  the  preamp 
and  not  that  of  the 
receiver.  That  (ugh!)  10 
dB  NF  [noise  figure) 
receiver  that  we  used  for 
illustration  before  with  a  2 
dB  NF  (ultra  quiet)  pre- 
amp ahead  of  it  is  now 
effectively  a  2  dB  NF 
receiver.  Let  us  keep  in 
mind  that  the 
works  equally  in 
A  beautifully  quiet  2  dB 
NF  receiver  with  a  (ugh!) 
10  dB  NF  preamp  ahead  ot 
it  is  now  effectively  a 
noisy  pile  of  junk. 

The  noise  figures  used 
tn  the  above  examples 
were  only  illustrative.  A  2 
dB  NF  may  be  too 
expensive  to  be  practically 
achieved  in  production. 
Much  better  than  2  dB 
NFs  have  however  been 
achieved  in  the  lab.  I  will 
settle  for  3  or  4  dB 
anytime. 

Noise  figures  are  much 
more  significant  at  VHF 
and  at  UHF  than  at  HF. 
Try  this  simple  test  and 
convince  yourself.  Re- 
move the  antenna  con- 
nector from  an  unsquelch- 
ed  VHF  or  UHF  receiver 
and  you  will  not  hear  any 
change  in  noise  level  You 
may  even  find  one  that  in 
fact  goes  up  This  is 
caused  by  the  input  co- 
axial line  removal  unload- 
ing the  input  terminals 
permitting  the  input  noise 
resistance  to  increase  de- 
veloping greater  noise 
voltage  across  it.  This  will 
not  happen  with  a  proper- 
ty designed  input  circuit. 
By  removing  the  antenna 
connector  from  an  HF 
receiver,  however,  you 
will  find  that  the  noise 
level  drops  considerably. 
The  lower  the  receiver 
frequency  the  more  pro- 
nounced will  be  the  effect. 
At  VHF  and  UHF  most  of 
the  noise  that  we  hear  is 
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manifestly  generated 
within  the  receiver  as 
thermal  noise.  At  HF  it  is 
mostly  externally  gener- 
ated and  represents  gal- 
actic, atmospheric  and 
man-made  noise  all  picked 
up  by  the  antenna. 

tf  you  have  a  relatively 
high  NF  VHF  or  UHF 
receiver,    this    does    not 


mean  that  you  will  not  be 
able  to  copy  signals  as  full 
quieting.  It  simply  means 
that  you  will  require  a 
stronger  signal  since  your 
signal  to  noise  ratio  is 
lower.  It  is  the  fellow  with 
the  low  NF  receiving 
system  that  hears  those 
weak  DX  ("down  in  the 
noise")   signals  that  you 


do  not  even  know  are 
there.  Even  stacked  11 
element  beams  at  50  feet 
do  not  help  much.  I  would 
rather  'pick  up"  extra 
gain  by  lowering  my  NF. 
It  is  cheaper  and  you  do 
not  have  to  "sweat"  the 
high  winds,  the  ice  and 
the  snow    ■ 


VIDEO  CRT  KIT 

Kit  of  parts  to  build  CRT  display  all  brand 
new  parts.  Contains  9  inch  CRT  Sylvania 
9ST4716AP39  tube  shield,  yoke,  flyback 
transformer,  socket,  grid  cap,  20KV  door 
knob  capacitor. 

Complete  kit,  all  brand  new  .  $20.00 


COMPUTER  TAPE  DECK  $25.00 

Cassette  computer  deck,  w/2  servo  motor  drives,  heads  (no  electronics).  Hi  speed 
search,  3x206  bits,  less  than  1  minute.  Records  1,000  characters  per  second.  One 
cassette  300,000  characters.  An  unusual  offer.  Slightly  used,  OK,  with  some  data. 

$25,00  ea.  5/S1 10.00 

POWER  SUPPLY  MODULE 

New,  plug-in  module.  Plugs  into  AC  outlet  provides  12  volts  AC  at  1/2  amp  by  two 
screw  terminals.  Great  for  various  clocks,  chargers,  adding  machines,  etc.  New 

$2.50  ea.  5/510,00 


Takes   y 

antique 
polished 
age.  In 
Already 
unusual 
who  has 


ANTIQUE  SOUNDER 

ou    back   to   the   Pony    Express  days.   A  genuine 
relic  dating  back  to  the  old  days.  A  real  beauty, 

brass,  wood  base,  bright  and  shiny  new  despite  its 
original  packing  as  issued  to  the  US  Navy  Dept. 

worth  more  than  our  asking  price.  Makes  an 
gift  or  desk  top  conversation  piece  for  the  man 
almost  everything. 

#SP-115S15.00  2/$25.QO 


NIXIE  BOARD  $2.50 

Unused  PC  board  with  2  nixies  B-5750S  mounted  and  pins 
terminating  on  PC  board  edge.  Useful  for  counters,  clocks, 
etc.  Numerals  1/2  inch  high,  180  volt  neon. 

#SP-206$2.50 


Ptea$&  add  shipping  cost  on  above. 

P,(X  Box  62 

E.  Lynn,  Massachusetts  01904 


FREE  CATALOG 


Ham 

Q 
Quiz 


Glen    E     Zook    W5UOJ 
K9STH  410  Lawndale  Drive 

Richardson  TX  75080 


The  past  few  years  have 
shown  a  remarkable  re- 
newal of  interest  in  items 
and  memories  of  by-gone 
days.  This  phenomenon, 
known  as  nostalgia,  can 
be  carried  over  into  ama- 
teur radio.  Thus,  a  list  of 
100  bits  of  trivia  from  the 
post  World  War  II  era 
has  been  compiled  and 
listed  below,  Keep  track 
of  just  how  many  you 
recognize  and  check  the 
scoring  at  the  end  of  this 
article. 

Do  you  remember; 

When  73  cost  37  cents? 

When  there  was  no  73? 

When  Leo  had  hair? 

When  Allied  was  a  ham 
store  at  110  N.  Western? 

30Ds  and  16Vs? 

The  "Old  Yankee"  and 

"No  kids,  no  lids..."? 

When  a  Hertz  was  a 
rental  car? 

My  QTH  QSL  cards, 
and  those  orange  ones 
from  Walter  Ashe? 

The  Drake  1A? 

When  Wayne  was  an 
RTTY  Editor? 

When  a  base  was  at 
Yankee  Stadium? 

And  a  collector  was 
from  the  finance  com- 
pany? 

When  an  807  was  a  final 
and  not  a  drink? 

The  "Gentleman's 
agreement"  on  20  phone? 

When  the  DX100  and 
Viking     II     were     king? 

BC  459,  455,  and  696? 
Hunter  Cyclemasters? 
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WILSON  204  MONOBANDER 


S  DB33 


REAL 

MONO 

RFORMANCE 

ON 

10*15-20 


The  Wilson  204  is  the  best  and  most  economical  antenna  of  its  type  on  the  market.  Four 
elements  on  a  26'  boom  with  Gamma  Match  (No  balun  required)  make  for  high  perfor- 
mance on  CW  &  phone  across  the  entire  20  meter  band. 

The  204  Monobander  is  built  rugged  at  the  high  stress  points  yet  using  taper  swaged 
slotted  tubing  permits  larger  diameter  tubing  where  it  counts,  for  maximum  strength 
with  minimum  wind  loading.  Wind  load  99.8  lbs.  at  80  MPH.  Surface  area  3.9  sq.  ft., 
Weight  50  lbs.,  Boom  2"  OD, 

All  Wilson  Monoband  and  Duoband  beams  have  the  following  common  features: 

•  Taper  Swaged  Tubing  •  Adjustable  Gamma  Match  52  £2 

•  Full  Compression  Clamps  *  Quality  Aluminum 

*  No  Holes  Drilled  in  Elements  *  Handle  4kw 

*  2"  or  3"  Aluminum  Booms  ■  Heavy  Extruded  Element  to  Boom  Mounts 


M204  4ele.  20,  26'  2"  OD  $139.00 
M155  5  ele.  15,26'  2"  OD  $139.00 
M154  4  ele,  15,  20',  2"  OD  $  89.00 
M106  6  ele.  10,  26',  2"  OD  $  99.00 
M104  4  ele.    10,  17',2"OD   $  64.95 


NI240  2  ele 

M520  5  ele 

DB54  5  ele 

DB43  4  ele 

DB33  3  ele. 


40,  16%  3"  OD  $299.00 

20,  40\  3"  OD   S269.00 

20,  4  ele.    15,  40',  3"  OD  $299.00 

15,  3  ele.    10,  20',  2"  OD   $119.00 

15,  3  ele.    10,  16',  2"  OD  $  89.00 


All  Wilson  Antennas  are  FACTORY  DIRECT  ONLY!     The  tow  prices  are  possible  by 

eliminating  the  dealer's  discount.  Most  antennas  in  stock.  If  you  order  any  antenna, 
you  may  purchase  a  CDR  Ham  II  for  $124.95  or  a  CD R  CD44  for  $85,95.  Send  check 
or  money  order,  or  phone  in  BankAmericard  or  Master  Charge.  All  2"  Boom  antennas 
shipped  UPS,  3"  by  truck. 

Call  for  special  Tower,  Antenna  &  Rotor  package. 


4288  S.  Polaris  Avenue,  Las  Vegas,  Nevada   89103 


702-739-1931 


ICE  (not  rice)  boxes  on 
2M  FM? 

When  W9IOP  won  the 
SS  almost  every  year? 

AR3sand  AT1s? 

Cooney  boxes  that 
stared  back  at  you? 

The  NBFM  craze? 

Cutting  the  supressor 
grid  wire  on  1625s? 

When  11  meters  was  a 


ham  band? 

When  we  got  15 
meters? 

When  International 
Crystal  built  ham  kits? 

GelosoVFOs,  Receivers 
and  Transmitters? 

The  "Dream  Receiver" 
(the  one  I  had  was  a 
nightmare}? 

Pacemakers  ih*U  weren't  a 


medical  device? 

When  Novices  could  oper- 
ate 2M  phone  and  Techs  not? 

HFS  and  NCI 73s? 

Swan  120s,  140$,  and 
175s? 

When  a  Tempo  was  a 
music  speed? 

Globe  Chiefs,  Scouts, 
and  Kings? 


PRESENT  for  yOWM 


from 


VENUS 


SAVE 


WITH 


*  PRICE: 
5k  KIT; 


SS2  MONITOR  STILL  ONLY 


XM AS  SPECIAL—  $279 

THE  VENUS  SS2  IN  KIT  FORM  FOR  ONLY  $2{9    $229 


*  PERFORMANCE: 


-  25  PAGE  MANUAL 

-  TEST  AND  ALIGNMENT  TAPE 

ACCUSYNC^  OSCILLOSCOPE  DISPLAY  OF  SSTV  SIGNAL 
FAST  SCAN/SLO  SCAN  CAMERA 

-  USE  CAMERA  WITH  YOUR  HOME  TV  SET 

-  FOCUS  ON  POSTAGE  STAMP 


*  COMPLETE  LINE: 


h& 


SS2  MONITOR   iffl$    $2?9 
SS2K  MONITOR  KIT 


*  LOCAL  DISTRIBUTORS: 


pg{  $229 

•  Cl  FAST/SLO  SCAN  CAMERA    BH^  S369 

•  PI  POLAROID®  CAMERA  ADAPTER    $34.50 

•  Vi  VIEWING  HOOD    $14.50 

•  Ti  tripod  $24,95 

VENUS  SSTV  AVAILABLE  FACTORY  DIRECT  OR  FROM 
ONE  OF  THE  FOLLOWING  AUTHORIZED  DISTRIBUTORS: 


AtTOCOin  LTD 

H\l±  Henrique  Martins  204 

Mjnaus.  Brazil 

A-G  Co.,  Inc. 
Imperial,  Fa. 

Amateur  Electronics  Supply 
Mil wau ker.  Wise. 

ueland,,  Ohio 
Orlando.  Ha. 


Argvn  Electronics 
Mi j mi  Springs,  Fl*. 


A  and  W  Electronics 
Medford.  Moss. 


Barry  Electronics 
New  Y«kt  H.Y. 


CFP  Enterprises 
Lansing,  K,YT 


Electronic  Distributors 
MusktrKi>n,  Michigan 


Harrison  Electronics 
Farmingdalc.  S.Y. 


Henry  Radio 

Los  Angeles.  Calif. 


Goldstein's 
PensacolA,  Fla. 


Venus  Scientific  Inc. 

t  n«  cftmpjn,  inj|  Duf  ngrt  rfirr*pf  on  fft*  mooft  now  BfAQ*  fHv  **£  #rtff,rt#  #sn«/iu'  'id'O  tmc  nnaiO^r 

*  THIS  OFFER  GOOD  FROM  NOV.  I  THRU  DEC.  3J  '75* 


Hobby  Industry 
Councd  Bluffs.  Iowa 

399  Smith  Street 
Faffningdaie.  MY  11735 
Phone  516-293-4100 
TWX  510-224-6492 


When  a  drain  was  in  the 
middle  of  the  sink? 

And  a  gate  was  a  part  of 
a  fence? 

Finding  out  your  new 
call  from  the  Little  Print 
Shop? 

When  ham  licenses 
were  free? 

Lincoln*  and  Little 
Lulu? 

When  the  KW/vM  was 
the  latest  thing  out? 

When  there  wasn't  an 
5- Line? 

When  Novices  were 
Crystal  controlled? 

Link  and  Durnont? 

6AC7s  in  CG? 

20As  and  tubeless 
VFOs? 

2As,  2Bs,  and  T  4s? 

Invaders  and  Maraud- 
ers? 

Bandits  and  pedestals? 

Thunderbolts,  Challen- 
gers, and  Harvey  Wells? 

813s  modulated  by 
811s? 

Well,  persons,  you  are 
now  at  the  mid  point  of 
this  great  listing  of  ama- 
teur radio  trivia-  How  ya 
doing  so  far?  Well,  it's 
back  to  the  old  list.  Do  you 
remember: 

Swan  Mark  I  and 
Heath  Warriors? 

Senecas,  DX35s,  DX40s 
and  controlled  carrier? 

When  there  was  only 
QST? 

When  there  were  two? 

FM  journal  and  rpt? 

Cosmop hones  and 
Eldicos  on  SSB? 

Model  12s  and  15s  not 
those  quiet  28s? 

Sunspots,  with  J  As  on 
6? 

When  KWs  were  built, 
not  bought  for  $200? 

Building  your  first 
transmitter? 

Your  very  first  QSO? 

When  portable  meant 
carryable  by  two  persons? 

CK722s? 

Peanut  tubes  and 
acorns  too? 

Comet,  Apollo,  Zeus, 
and  Venus? 

FM210  plus  PA210  from 

Galaxy? 
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Globe  Champs  and 
trotters? 

Four-20s  and  Super 
Pros? 

Cladding,  Genave,  and 
Varitronics  too? 

Prop  pitch  motors  and 
selsyns  with  gears? 

Morrow  and  Lakeshore 
with  Sonar  to  boot? 

When  a  Sentry  was  a 
soldier? 

When  a  Swan  was  a 
bird? 

When  Birds  only  flew, 
not  just  read  watts? 

When  Wayne  was 
Editor  of  that  'other' 
magazine? 

CaTbon    microphones 

and  high  impedance  head- 
phones? 

Nuvisiors? 

When  a  California  Kilo- 
watt was  just  that? 

Your  first  Field  Day? 

Mel  Shad  bo  Its  TV  hand- 
book? 

Gotham  ads  didn't  have 
"20  Meters  is  mur- 
der ../'? 

When  the  average  nov- 
ice station  was  a  DX40  and 
SX99? 

Ringos  and  Rangers? 

Tuning  units  from 
BC375s? 

Plug-in  coils? 

6AG7-807,  modulated 
by  Pi\  6L6s? 

1296  and  APX6s? 

SCR522S? 

When  Tandy  only  sold 
leather? 

Flying  spot  scanners 
and  the  931A? 

Polycoms  on  6  and  2? 

Multiphase  Products? 

Cheyennes,  Coman- 
ches,  with  Pawnees  and 
Shawnees? 

416Bs  and  417As? 

1625s  at  25  cents  each? 

Radio  Row? 

When  JAs  were 
rare  7 

Your  first  DX  contact? 

Star  Roamers  and 
Ocean  Hoppers? 

Some  readers  may  feel 
that  enough  information 
has  not  been  given  in  the 
above   quiz.    However,    if 


you      really      recognize 
and/or    remember    the 
trivia  then  you  won't  need 
more  information.  Be  fair 
and  score  yourself  accord- 
ing to  the  following: 
0-10  "Honey,   that's 
Daddy's  73,  your 
Sesame  Street  Mag- 
azine   hasn't    come 
yet." 


10-20  The  ''Arkansas 
Aardvark"  is  on 
channel  11. 

20-30  Better,   but  you're 

still  wet  behind  the 
ears , 
30-40  You  can  hold  your 
own    at    the    local 

radio  club. 
40-50  Venture    forth    on 
,  20  meters 


50-60  You're      a      full 

fledged  ham, 
60-70  Qualified  to  B.S.  at 

any  convention. 
70-80  Ready  for  75  meter 

phone. 
80-90  Qualified  to  write 

trivia  for  73. 
90-100  "Hiram    Percy 

who????"« 


New  from  Standard 
FM  radio  at 


ttr 


4* 


Radios  that 
mean 
business! 


Introducing  the  STANCOM  890L... 
big  business  performance  at 
a  small  business  price. 

All  solid  state  20  watt  VHF/FM  Business/ Industrial 
2-way  Radio  Transceiver,  featuring: 

■  AN  solid  state, 

•  One  or  two  channel  design. 

•  Heavy  duty  microphone  and  cabie 
supplied, 

•  Compact  size  6"  x  2  W  x  9"  deep, 

•  Built-in  speaker  (EX  speaker  available}. 

■  AC  supply  for  base  station  use. 

•  Private  channel  available. 

•  Antennas  — accessories  and 
install  at  ion  quoted  separately. 


lation 


73 


ft  Standard 

*&  Communications  P.O  Bo*  32151.  Los  Angeles.  CA  9O009  •  (213)  532-5300 


Please  send  more 

information  on  tine 
STANCOM  8ML 
and  other 
VHF/FM  radios- 


Name, 


Address, 
City 


State. 


Zip. 


LN*W 
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FACTORY  DIRECT 

CHRISTMAS  SUPER  SPECIAL 


FEATURES 


1402  SM      1405  SM 


6  Channel  Operation 

Individual  Trimmers 

on  all  TX/RX  Crystals 

All  Crystals  Plug  In, 

12  KHz  Ceramic 

Filter 

10.7  IF  and 

455  KC  IF 

.3  Microvolt 

Sensitivity  for  20  dB 

Quieting 

Weight:  1  lb.  14  oz. 

less  Battery 

S-Meter/Battery 

Indicator 

Si2e:    8  7/8x1  7/8 

X  2  7/8 

23  Watts  Minimum 

Output  @  12  VDC 

Current  Drain  RX 

14  MA  TX  500  MA 

Microswitch  Mike 
Button 


• 


6  Channel  Operation 

Individual  Trimmers 

on  all  TX/RX  Crystals 

Alt  Crystals  Plug  In 

12  KHz  Ceramic 

Filter 

10.7  and  455 

KC  IF 

.3  Microvolt 

Sensitivity  for  20  dB 

Quieting 

Weight:  1  lb.  14  oz, 

less  Battery 

Battery  Indicator 

Size;  8  7/8x1  3/4 

x  2  7/8 

Switchable  1  &  S 

Watts  Minimum 

Output  @  12  VDC 

Current  Drain:  RX 

14  MA  TX  400  MA 

(Iw)  900  MA  (5W) 

Microswitch  Mike 

Button 

Unbreakable  Lexan® 

Case 


ACCESSORY  SPECIALS 

REGULAR       CHRISTMAS 

DESCRIPTION  SPECIAL  SUPER 

PRICE  SPECIAL 

BC1  -  BATTERY  CHARGER 

FOR  1402  AND  1405 $36*95        $29.95 

BP  -  NI-CAD  BATTERY 

PACK -  -  -  -      1 5.00  1  0,95 

LC1  -  1402  LEATHER 

CASE. -  -  -       14.00  8,50 

LC2  -  1405  LEATHER 

CASE -  -      14.00  8.50 

SM2  -  SPEAKER  MIKE 

FOR  1402  AND  1405 29.95  24.95 

TE1  -  SUB-AUDIBLE  TONE 

ENCODER  INSTALLED  ...  .     39.95  34*95 

TTP  -  TOUCH  TONE  PAD 

INSTALLED $59.95  44.95 

XF1  -  10.7  MONOLITHIC 

LF  XTAL  FILTER  INST $10.00  8.95 

CRYSTALS:  TX  OR  RX 

(Common  Freq.  Only)  ■  • 4.50  3.00 

Add  $7.50  per  Transceiver 
for  Factory  Crystal  Installation 


OVER  1,000  UNITS  IN  STOCK 
FOR  CHRISTMAS  SPECIAL 

ORDER  EARLY  TO  INSURE 
DELIVERY  BY  CHRISTMAS 


ACCESSORY 

SPECIAL 
VALID  ONLY 
WITH  RADIO 
PURCHASE 


BC  1  Nl CAD 

BATTERY  CHARGER 


TO:  WILSON  ELECTRONICS  CORP.,      4288  S.  POLARIS  AVE.,  LAS  VEGAS,  NEVADA  89103 

(702)  739  1931 

CHRISTMAS  SUPER  SALE  ORDER  BLANK 


1402  SM@  $164.95, 


1405  SM  @  $239.95, 


,  FACTORY  XTALS  INSTALLED  @  $7.50. 


ACCESSORY  SPECIAL  VALID  ONLY  WITH  RADIO  PURCHASE 
BC1  @  $29.95.  BP  @  $10.95.       LCI  @  $8.50, 

SM2@  $24.95,     TE1  @  $34,95     (  SPECIFY  FREQUENCY 


LC2  @  S8.50. 

) 


TTP  @  $44.95. 


XF1  @  $8.95. 


EQUIP  TRANSCEIVER  AS  FOLLOWS:    XTALS  A. 
C D 


TX  XTALS®  $3.00  ea. 
146.52/52  B 


RX  XTALS  @  $3,00  ea. 


E. 


F. 


ENCLOSED  IS 
CARD  # 


□  CHECK       D  MONEY  ORDER       DMC      □  BAC 


^EXPLRATIONDATE 


NAME 


ADDRESS. 
CITY 


STATE 


ZIP, 


SIGNATURE 


SHIPPING  AND  HANDLING  PREPAID  FOR  CHRISTMAS  SPECIAL 
SALE  VALID  DECEMBER  1  -  31, 1975  73  NEVADA  RESIDENTS  ADD  SALES  TAX 


"CHRISTMAS  SUPER  SPECIAL 


1402SM  HAND  HELD 

2.5  WATT 
TRANSCEIVER 

SPECIAL  INCLUDES: 
RUBBER  FLEX  ANTENNA 
52-52  CRYSTAL 


GWC^CMWb    T9C4A. 


90  DAY 
WARRANTY 

10  DAY 

MONEY 

BACK 

GUARANTEE 


OPTIONAL 
TOUCH- 
TONE 
PAD 
SHOWN 


CAN  BE 

MODIFIED 

FOR 

MARS 

OR 

CAP 


1405SM  HAND  HELD 

5  WATT 
TRANSCEIVER 

SPECIAL  INCLUDES: 
RUBBER  FLEX  ANTENNA 
52-52  CRYSTAL 


$239 


95 


Don  Keith  WA4BDW 
462  Ridgewood  Ave. 

Fairfield  AL  3S064 


Saving 


Ham   Radio 


You've  seen  it  in  every 
ham  radio  publication 
you've  picked  up  lately. 
Our  hobby  is  in  trouble! 


Hy-Gain 


1-  meter  antenna 


A  great  m 


•   I 


that's  also 
a  great  base. 

The  same  state-of-the-art  qualities  that  make  the  Hy-Gain  270 
antenna  a  great  2  meter  mobile,  make  it  a  great  2  meter  base, 

Hy-Gain  design  has  eliminated  hard  tuning,  high  VSWR  and  poor 
pattern  due  to  irregular  ground  plane.  "The  270' s  slim  mobile  con- 
figuration makes  it  ideal  for  apartment  or  urban  installations  where 
space  is  at  a  premium. 

Fiberglass  270  develops  gain  through  the  use  of  2  stacked  5/8 
wave  radiators  with  a  self-contained  1/4  wave  decoupling  system. 
Gain  that  helps  reach  distant  repeaters. 

Since  the  antenna  and  feedpoint  are  sealed  in  fiberglass,  the 
Hy-Gain  270  delivers  top  performance  year  after  year  without 
corrosion  loss. 

Get  all  the  2  meter  base  you  need,  for  the  price  of  a  2  meter  mobile. 
The  great  Hy-Gain  270, 


6  db  gain 

250  watt  rated 

144-148  MHz 

VSWR  less  than  13:1  at 

resonance,  6  MHz  bandwidth 


•  96"  high 

•  Completely  factory  tuned 

•  50  ohm  input  impedance 

•  Complete  with  1 8'  coax 
and  PL-259 


For  information  on  Hy-Gain  2  meter  and  other  amateur  products 

contact  your  Hy-Gain  distributor  or  write. 


Hy-Gain  Electronics  Corporation:  860 J  Northeast 
Highway  Six;  Lincoln.  ME  68505;  402/464-9151; 
TeJex  48-6424  ■  Branch  Office  and  Warehouse; 
6100  Seputveda  BKd..#322;  Van  riuys,CA9 1401; 
213/765-4532;  Telex  65-1359  -  Distributed  in 
Canada  by  Lectron  Radio  Sates.  Ltd.;  21 1  Hunter 
Street  West;  Peterborough,  Ontario 


f|iij[^flii 
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The  editors  of  the  maga- 
zines think  so.  That's  why 
they  are  editorializing. 
The  equipment  manufac- 
turers think  so,  too.  That's 
why  they  are  slowly  going 
out  of  the  amateur  radio 
business.  How  many  of 
them  would  still  be  with 
us  if  it  had  not  been  for 
the  two  meter  boom?  The 
FCC  recognizes  things  are 
in  bad  shape,  also.  Those 
sweeping  licensing  struc- 
ture changes  we've  heard 
rumored  about  so  long  are 
now  official  proposals. 
The  Commission  knows  it 
must  have  numbers  be- 
hind it  in  Geneva  in 
1979, ,  numbers  to  back  up 
requests  for  more  of  the 
spectrum,  or  just  to  hold 
on  to  most  of  what  we  now 
claim  as  ours. 

How  can  we  save  our 
hobby  as  we  know  it? 
Obviously,  we  must  get 
more  people  into  ham 
radio.  As  I  see  it,  we  have 
two  great  obstacles  star- 
ing us  in  the  face,  though. 
One:  that  great  mass  of 
amateurs  out  there  in 
radio  land  who  either  are 
ignorant  of  the  facts  or 
regulatory  life,  are  con- 
cerned but  are  too  darn  lazy 
to  do  anything  about  it,  or 
are  too  short  sighted  {the 

famous Jewer-hams- 

equalsless-QRM-for-me 
syndrome),  When  these 
guys  are  left  with  nothing 
but  the  upper  megacycle 
of  ten  meters  in  which  to 
pursue  their  hobby,  they 
will  probably  be  the  first 
to  point  their  fingers  at 
Newing  ton ,  Wayne 
Green,  and  the  other  more 
visible  spokespeople  for 
ham  radio  and  let  out  a 
multi-decibel  "Wha'  hap- 
pened?" 

Obstacle  number  two,  I 
believe,  are  the  new  FCC 

proposals,  well  intention- 
ed  as  they  may  be.  I'm 
afraid  they  will  tend  to 
make  more  than  a  few 
potential  amateurs  hold 
off  on  getting  started 
Why  should  I  start  work- 
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Start  The  New  Year  Right  With  These  Dandy  Deals 

MOTOROLA  HT-200   HANDIE  TALKIES 
Light  Weight  —  All  Transistorized 
H23DCN  1  y2  Watts  output        only  $125.00 
H23DEN  2  Watts  output  only  $150.00 

Quantities  are  limited  so  please  specify  your 
second  choice. 

f^r  HOUSECLEANING  SPECIALS 

We  have  some  odds  and  ends  left  from  our  special 
deals  in  the  last  year,  which  we  must  move  to 
make  room  for  the  1976  deals.  You  can  save  if 
you  act  now  while  these  goodies  last. 
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Model 
MA/E-13 
MAJB  16 
IMD/y-17 
MT-t3 
MT-16 
MT-17 
MA/E  33 


GENERAL  ELECTRIC  PROGRESS  LINE  MOBILES 

Freq.  Range  Power  output  Power  Supply 


30  to  50  MHz 

30  to  50  MH? 

30  to  50  MHz 
30  to  50  MHz 
30  to  50  MHz 
30  to  50  MHz 

152  to  172  MHz 


30  Watts 
60  Watts 

100  Watts 
30  Watts 
50  Watts 

100  Watts 
30  Watts 


6/12  v.  Vibrator 

6/12  v.  Vibrator 

6/12  v.  dy^arnotor 

12  V,  transistor 

12  v„  transistor 

12  v.  transistor 

6/12  v.  Vibrator 
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ANY  OF  THE  ABOVE  FOR  ONLY  $35.00   ea. 
Some  are  one  of  a  kindr  specify  a  second  choice, 

GENERAL  ELECTRIC  TPLs 

FE72JA3  42  to  50  MHz  100  Watts  $200.00 

RE72JB3  42  to  50  MHz  100  Watts  S225.00 

RE53JC6  152  to  172  MHz  30  Watts  $125.00 

FE/RE73JA6     152  to  172  MHz  BO  Watts  $200,00 

RCA  MOBILES 

CMCE  30  152  to  172  MHz  30  Watts  $40.00 

CM1E15  450  to  470  MHz  15  Watts  $40.00 

CMFT-50  25  to  54  MHz  50  Watts  $60.00 

CMCT  30  148  to  1 72  MHi  30  Watts  $60.00 

All  items  art*  limited  quantity,  some  are  only  one  of  a  kind. 
YOUR  ORDER  MUST  BE  RECEIVED  BY  DECEMBER  31,  1975+  MO  CODs. 


DU  PAGE  FM  Inc. 

P.O.  Box  1,  Lombard  IL  60148 

(312)  627-3540 


TERMS:  All  items  are  sold  as  is.  If  not  as  represented  return  for  exchange  or  refund,  (our  option) 
within  5  days  of  receipt,  shipping  charges  prepaid.  Illinois  residents  add  5%  tax.  Personal  checks  must 
clear  before  shipment,  All  items  are  sent  shipping  charges  collect  unless  otherwise  specified. 
Accessories  do  not  include  crystals,  reeds,  relay  or  antenna. 
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That,  folks,  is  PUBLIC 
RELATIONS! 
And   ham   radio   PR    is 

lousy! 
Far  too  few  people  know 

what,  who  or  where  we 
are.  That  image  of  an 
eccentric  radio  nut  wiring 
up  his  basement  and 
screwing  up  the  neighbor- 
hood TV  reception  is  still 


going  strong.  And  no 
wonder  practically  every- 
body persists  in  asking  if  I 
still  have  that  "CB"  in  my 
car. 

Next  question:  why  is 
ham  radio  PR  lousy? 
Because  it  takes  initiative, 
inspiration  and  sweat.  I 
certainly  think  the  state  of 
our  hobby,  and  the  pros- 


pects for  its  death  (at  least 
as  we  know  it),  should 
provide  enough  initiative. 
I  am  about  to  list  ten  ideas 
I  hope  will  give  you  or 
your  group  some  measure 
of  inspiration.  But  there's 
not  much  I  can  do  about 
the  sweat  part.  If  you  are 
not  willing  to  work  some 
to  see  that   my   son   and 


an  Atlas  "Transceiver 

ONE  EACH  MONTH  UNTIL  FURTHER  NOTICE 


You  made  S.D. 
want  to  say 


SALES  successful  with  your  patronage  and  we 


Tkattk  You 


In  cooperation  with  73  Magazine,  we  will  give  an  Atlas  Transceiver 
complete  with  deluxe  mobile  mount,  each  month  until  further 
notice. 

lHo  Pu/ujtmt  Requited 

Send  your  name  and  address  in  a  letter  —  tell  us  in  25  words  or 
less  —  why  you  like  S.  D.  SALES.  The  winner  will  be  notified  by 
Air  Mail.  ^j. 


S.  D.  SALES  CO. 

P.O.  Box  28810,  Dallas  TX  75228 


,_  .  *^    *X"    *^    ^U    ■^    ■■A*    mJ^    ,iJL*    aA»    >A-    ^i     ■i* 

^^—    *m*       ^T*1       ^w*'       ^W*       *w*       ^m*       ^nT^       ^w*       *w^       ^T*       T*       "-^P^ 

*  WINNER    OF    ATLAS    XCVR* 
J  FOR  NOV:  £ 

*  GORDON  KEN  WRIGHT         ^ 

*  94  BIRCH  WOOD  DRIVE        # 

*  MONROE  LA  * 
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your  kids  (and  maybe 
even  you)  have  a  hobby  in 
a  few  years ,  then  maybe 
ham  radio  isn't  worth 
saving  after  all. 

Some  of  the  things  I'm 
going  to  mention  are  not 
new  or  especially  imagina- 
tive, but  maybe  you  never 
thought  of  them  before 
Some  have  been,  or  will 
be,  tried  by  the  Birming- 
ham Amateur  Radio  Club 
with  varying  degrees  of 
success.  If  you  give  them 
a  try,  look  out.  You  may 
run  into  brick  walls  with 
some.  But  you  will  get  far 
better  results  than  you 
dreamed  with  others.  I 
only  hope  you  will  take  the 
ball  and  run  with  it.  It  is 
fourth  down  and  time  is 
running  out. 

1)  Get  yourself  or  repre- 
sentatives of  your  group 
on  a  television  or  ratio  talk 
show.  The  stations  have  to 
come  up  with  an  interest- 
ing show  every  day.  Do 
them  a  favor  and  volun- 
teer. It  is  best  to  tie  in 
appearances  with  the  start 
of  your  club's  code-theory 
class  (you  club  does  have 
such  a  thing,  doesn't  it?), 
Field  Day,  or  the  like. 
Make  sure  interested  par- 
ties can  get  in  touch  with 
someone  for  more  info 

2)  Land  a  feature  story 
in  a  local  newspaper.  A 
story  about  a  handicapped 
ham  or  a  local  amateur 
working  through  Oscar 
should  be  the  answer  to  an 
editor's  prayer  on  a  slow 
news  day.  Make  sure  the 
editor  knows  how  to  get  in 
touch  with  you  and  that 
you  have  a  feature  idea  or 
two  anytime  he  needs  it 

3)  Tie  yourself  in  with 
local  events.  If  you  or  your 
club  provides  communica- 
tions for  a  parade  or 
during  a  disaster,  phone 
the  newspapers,  radio  and 
TV,  and  tell  them.  They 
may  never  know  other- 
wise. We  got  good  news- 
paper and  TV  coverage 
when  a  Birmingham  ama- 
teur   heard    first    hand 
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about  the  recent  Peruvian 

earthquake.  He  called 
local  media  and  soon 
found  himself  entertain- 
ing a  television  news  film 
crew. 

Don't  be  modest!  Look 
where  PR  got  Hugh 
Hefner. 

4}  Get  a  booth  at  the 
county  or  state  fair.  Suref 
it's  a  headache  to  keep  the 
booth  staffed  and  handle 
all  that  junk  traffic.  But 
notice  how  many  people 
come  back  to  ask  ques- 
tions. 

5)  Demonstrate  your 
radio  for  school  science 
classes.  The  League  has  a 
great  OSCAR  demonstra- 
tion geared  toward 
schools,  too.  And  the  club 
coufd  probably  spare  a 
little  beer  money  to  put 
ham  radio  books  in  some 
school  libraries.  Be  sure  to 
stamp  your  address  or  the 
club's  address  inside  the 
books . 

6)  Show  off  ham  radio  to 
the  Boy  (and  Girl)  Scouts. 
Invite  troops  to  club 
meetings  and  ham f est s, 
show  them  ham  radio 
films,  attend  their  get- 
togethers  and  answer 
their  questions.  Check 
with  local  scouting  of- 
ficials. They  are  in  the 
phone  book. 

7)  Set  up  a  booth  at  the 
next  Citizen  Band  jam- 
boree, or  what  ever  they 
call  them.  What!?!  No, 
I'm  not  blowing  a  final. 
How  many  frustrated 
hams  do  you  imagine 
there  are  on  27  MHz? 
How  many  would  gladly 
go  straight  and  sin  no 
more  if  they  knew  what  we 
are  really  all  about?  Some 
of  the  best  hams  I  know 
are  reformed  CB  types. 

8)  Man  a  demonstration 
station  in  a  shopping 
center.  More  junk  traffic 
and  interminable  Muzak,  I 
know,  but  it  sure  gets  to 
the  people  But,  you  say, 
you  mostly  get  women 
into  those  places.  Don't 
you  agree  that  one  of  the 


biggest  weaknesses  in 
ham  radio  is  the  failure  to 
attract  more  of  the  ladies 
into  our  midst? 

9)  Fire  off  a  news 
release  to  the  papers  at 
the  slightest  excuse. 
Write  the  release  up  in 
newspaper  style  or  like 
radio  spot  announcements 
and  send  it  in,  Some  will 


never  see  print,  but  none 
will  if  they  are  not  sent  in. 
Club  activities,  interesting 
occurrences  on  the  air,  the 
implementation  of  some  of 
the  other  projects  men- 
tioned here,  .all  make 
good  stories, 

10}  Be  a  spokesman  for 
ham  radio  every  chance 
you  get.  Stand  up  at  your 


Lions  Club  and  announce 
the  next  ham  club  meet- 
ing. Present  a  program  on 
ham  radio  to  the  Jaycees 
Explain  to  the  guys  at  the 
bar  the  difference  be- 
tween ham  and  CB  radio. 
All  this  sound  like  too 
much  trouble?  See  you  in 
the  upper  one  megahertz 
of  ten  meters!  ■ 


it-  NOW  ! 


th 


Horizon  2 

25  Watts,  12  Channels 


Standard 

Communications 

Walkie  Talkie 
146  A 


NEW  ENGLAND'S  FRIENDLIEST  HAM  DEALER 


TUFTS 


io  Electronics 


386  Wain  St.r  Medford   MA   02155 
Phone:  617-395^8280 


Open  Monday  through  Saturday  until  9  pm 

Penny  Pincher  146 A  all  XTALS  (Specify  three  frequencies)  .  ,  .  . $298,00 


34/94 


SCOTCH  TREAT  SPECIAL  as  above  includes  rubber  ducky  antenna, 
ivicdos  wtin  cnarger •*..»•..»*...*  .  ■  » *  ~« *  «•****«■**  » « 


$335.00 


SCOTCH  DELUXE  as  above  plus  Deluxe  carrying  case  .  , $349,00 

THE  WORKS:  all  channels  your  choice  spare  Nicad  Battery  pak  ,  ,  _ $400.00 


MOBILE  DELIGHT  HORIZON  2 

6  channels  your  choice             5/8  wave  gain  antenna 
Trunk  Mp  or  roof  mount  your  choice 


•r     * 


.  $295.00 


MOBILE  DELIGHT  DELUXE  as  above  but  all  channels  your  choice $325.00 

i 


^ 


Send  Check  with  order  —  Shipping  postpaid 
Mass.  residents  add  3%  sales  tax. 

Name 


Address. 

City 


Stata 


Zip. 


$25,00  Free  Gift  Certificate  if  orders  not  shipped  in  48  hours! 
(excepting some  XTALS  —  we  have  most  aft  of  *em  but.  ,  .  J 
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Jerrold  A.  Swank  WSHXR 
657  Wiltsbar  Drive 
Washington  Court  House  OH 
43160' 


Patching  Tales 

Over  many  years  of 
phone  patching  there  have 
occurred  many  memor- 


able incidents,  some  sad, 
some  hilarious.  I  would 
like  to  relate  some  of  both. 
One  morning  about  3:00 
a,m  the  phone  rang,  and  ! 
was  asleep.  I  answered, 
and  the  operator  asked, 
"Are  you  Jerry?"  I  said  I 
was.  She  replied,  "I  have 
an  emergency  call  for 
you."   The  caller  said, 


"This  is  John  Katsafrakis. 
I  am  at  Stanford  Univer- 
sity, and  we  must  get 
through  to  Byrd  Station, 
Antarctica,  Can  you  get 
them  for  me?"  I  called 
Eights  Station  and  raised 
Byrd  via  Navy  telegraph  I 
ran  a  half  hour  patch,  and 
when  it  was  finished,  Dr. 
Katsafrakis   told   me   that 


WE   HAVE  A  SUCCESSOR  TO  OUR  POPULAR  'CHEAP  CLOCK"  KIT 
arid  here  are  some  of  th&  features  you'll  like 


BIGGER  DIGITS. . . 

Give  your  eyes  »  break 

with  our  3/10"  displays 

BRIGHTER  DIGITS, 
segment  and  driver 
transistors  included 

M>HE  RELIABLE  DIGITS,,, 
sockets  Included  for 
IC  a i     r  readouts 


THE  RIGHT  NUMBER  OF  DIGITS. . . 
€  digits  for  hours,  minutes, 
and  seconds .   Use  as  12  or  24 
hour  clock.  50/60  Hz 

AND  NOT  JUST  THE  DIGITS.,. 

Wt-  include1  all  parts  you  need 
to  make  a  working  clock,  in- 
cluding the  PC  board,  trans- 
former, all  components*   You 
supply  the  case  And  hardware* 


CONCEPT 

ARTIST 


CUT  BELOW  READOUTS 
FOR  REMOTE  DISPLAY 


including 

transformer 

and 

circuit  board 


TIME  BASE  KIT 

10.80 


Here's  Che  ticket  for  run- 
ning our  son  of  a  Cheap 
Clock  in  your  car:  a  stable,  micropower 
source  of  60  Hn   timing  pulses,  Tiny,  too. 


HOLIDAy  GIFT 

iifoufsJMPl  SUGGESTIONS 

power  suniy 

$!!■£ O  *i  lbs  poii. 

NEW  AND  IMPROVED 


n 


vtetf  t©  our  beit  -  so  1 1 1  fro.  12V  SA 
supply*  Foldbacfc  current  limiting; 
full   short-circui I  'ion;   added 

Rf   bypassing:    adj.ujrrpb.t e    11- 14V:    i:an- 
qlve    12A    with  3  50S   duty  cycle*    -    i 
running  your    mobile    rig  at   horet   or 
t»5-    ben   *      .:e.    U  s«  &  hrd*.ire. 


TWO  TOOL6  FOR  YEAR  'ROUND  U6E! 


*t  HODBYWRflP  V 


tIM^^)^ 


TOOL* 


641.95 


+1  POUND 
SHIPPING 


H0BBYWRAP  TOOL- --WHY  SOLDER  YOUR  PROTOTYPES? 
CONNECTIONS  PROTECT  COMPONENTS  FROM  HEAT,  ARE 
MED  FOR  CORRECTIONS  OR  CHANGES*  MAKE  CONNECT 
BETTER  THAN  SOLCER.  AND  CAN  SPEED  UP  THE  TIME 
ASSEMBLY  OF  COMPLEX  DIGITAL  PROJECTS 
WRAPPING  PUTS  YOU  OFF,  LOOK  AT  OURS. 
CHARGEABLE  SO  V0U  DON'T  HAVE  TO 


WIRE  WRAPPED 
EASILY  MO0I- 
0NS  THAT  ARE 
REQUIRED  FOR 
If  THE  HIGH  COST  OF 


TIGHT  PLACES),  BIT,  CHARGER,  H I  CADS. 


YOU  GET  THE  TOOL  (ft£~ 
DEAL  WITH  TRAfLtNG  CORDS  IN 
AND  INSTRUCT rONS. 


VECTOR  PI  73  WIRING  PEHC1L---A  HAND  HELD,  UNDER  1  OZ.  TOOL 
USED  TO  HELP  GUIDE  AND  W*AP  #16  INSULATED  WIRE  (FROM  A 
SELF -CONTAINED  BOBBIN)  ONTO  COMPONENT  TERMINALS-  MAKE  CON- 
NECTIONS BY  SOLDERING^  HEAT  FROM  THE  I  RON  MELTS  THE  INSULA- 
TION T  PERHITT ING  A  GOOD  SOLDER  BOND.  THIS  IS  A  FAST  WAY  TO 
WORK  WITH  COMPONENTS  AND  VECTORBOARD .  COMES  WITH  TOOL,  AN 
INSTALLED  BOBBIN  OF  2S0  FT.  GREEN  WIREF  AND  AN  EXTRA  BOBBIN 
OF  RE0  WIRE  AS  WELL  AS  INSTRUCTIONS., * £9.  50 


A    Navy 
Sam    was 
KC4USM, 


they  had  released  a  space 
craft  from  Vandenberg  Air 
Force  Base,  and  it  was 
tilted  Someone  tried  to 
correct  it,  and  had  over- 
corrected,  causing  it  to 
tumble.  They  wanted 
readings  over  the  Pole, 
and  also  predicted  that  it 
would  fall  to  earth  soon, 
which  it  did.  I  asked  him 
how  he  found  me.  He 
said,  someone  said  "try 
Jerry  in  Washington 
Court  House,  "  so  I  called 
the  operator  and  got  her  to 
tind  you. 

One  of  the  incidents  in 
my  phone  patching  gave 
me  a  certain  amount  of 
amusement,  and  yet  it 
was  very  sad  for  one  of  the 
principals 

man  named 
stationed  at 
the  'Radio 
Noise"  station  about  VA 
miles  from  Byrd  Station  in 
the  Antarctic.  One  night 
he  called  me  with  a  plea 
for  a  phone  patch  to 
Boulder,  Colorado.  He 
had  received  in  his  mail, 
which  arrived  just  before 
the  Winter  closed  all 
flights  to  the  Ice,  a  letter 
from  his  fiancee  that 
really  shook  him  up, 

Frank,  a  good  buddy  of 
his  on  the  summer  crew 
who  had  left  on  the  first 
plane  out,  had  stopped  in 
Boulder  to  see  Sam's 
fiancee  and  deliver  Sam's 
messages  of  love.  Frank 
found  he  liked  the  young 
lady  himself,  and  after  a 
quick  courtship  they  be- 
came engaged.  Frank  was 
on  the  way  to  a  new  duty 
station  in  the  Canary 
Islands.  The  girl,  Alice, 
agreed  to  get  married  and 
go  to  the  Canaries  with 
him  She  wrote  Sam  and 
told  him  this. 

Sam  was  desperate.  He 
could  not  get  any  letters 
out  for  nine  months,  and 
could  not  send  tapes  He 
begged  her  to  wait  until 
he  could  get  a  tape  to  her, 
but  she  refused. 

She   said,      You   never 
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asked  me  to  marry  you, 
you  simply  said  you  were 
going  to  the  Antarctic, 
and  would  see  me  in  about 
a  year,  Frank  and  I  get 
along  with  each  other 
much  better  than  you  and 
lt    and    we    agree    on    many 

things.  I  am  in  love  with 
Frank,  and  to  wait  for  your 
letter  would  be  useless/' 
He  told  her  he  had  great 
plans,  and  so  forth,  but 
she  was  firm  and  refused. 
The  patch  lasted  about  an 
hour,  and  was  one  of  the 
best  I  had  ever  run.  Sam 
was  very  appreciative,  but 
downhearted.  I  was  glad 
that  he  had  not  been  in  the 
predicament  of  having  to 
argue  his  case  with  a  poor 
signal.  For  a  year  after- 
ward,  I  heard  on  the  air 
remarks  about  Sam  and 
his  patch.  We  must  have 
had  one  of  the  greatest 
listening  audiences  in 
ham  history.  He  said  he 
was  a  quiet,  scientist 
type, and  not  given  to 
expressing  himself.  I  kept 
thinking  back  to  the  John 
Alden  story,  with  one 
difference.  Frank  said  to 
himself,  "Speak  for  your- 
self Frank." 

One  of  my  more  weird 
patches  came  one  night  on 
a  patch  to  nearby  Colum- 
bus, Ohio.  I  gave  the 
operator  the  number,  and 
a  man  answered.  I  asked 
for  jean.  He  said  "Jean  is 
not  here  any  more.  She 
married  that  guy  over  at 
Lancaster  when  her  hus- 
band died.  Who  did  you 
say  is  calling?"  I  said,  "It 
is  her  husband  from  the 
Antarctic,  South  Pole, 
Station/'  He  replied, 
"Well,  I'll  be  darned.  I 
thought  he  was  dead."  I 
dropped  the  line  for  a 
minute,  and  heard  the 
man  at  South  Pole  saying, 
"Jerry,  you  have  the 
wrong  number/'  I  went 
back  to  the  other  man  just 
in  time  to  hear  him  say, 
lTII  tell  her"  and  he  hung 
up  I  asked  the  operator  to 
redial  it,   and  found   that 


she  had  misdialed  the 
prefix.  I  got  another  Jean 
at  a  different  prefix  in 
Columbus,  and  got  the 
wrong  suburb. 

Once  I  had  an  exper- 
ience that  made  me  ap- 
preciate helpful  operators. 
I  had  a  call  to  South 
Carolina,  but  got  a  wrong 
number.  I  had  the  opera- 


tor redial  it,  but  stitl  got 
no  where,  I  asked  the 
operator  what  the  number 
was  for  the  person  I  was 
calling,  after  checking 
with  the  man  at  South 
Pole  Station  for  confirma- 
tion. She  told  me  it  was  an 
unlisted  number  I  ex- 
plained the  circum- 
stances, that  the  man  was 


in  Antarctica  and  wanted 
to  call  his  wife  and  had  no 

other  means  of  reaching 
her.  She  was  adamant. 
There  was  an  absolute 
rule  about  giving  out 
unlisted  numbers, 

I  said,  "I  think  I  have 
the  number  almost  right, 
perhaps  I  am  off  only  one 
digit."    She   said,    "Why 
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don't  you  try  running  it 
down  one  digit  at  a  time?" 
I  said  "Do  you  mean 
getting  ten  people  out  of 

bed  at  3:30  am?"  Her 
reply  was,  "Oh,  it  won't 
be  that  bad.  Why  don't 
you  try  it,  starting  at  the 
bottom?"  I  thought  that 
over  and  decided  she  was 
trying    to   tell    me    some- 


thing, so  I  called  the 
number  again,  with  1  as 
the  final  digit,  and  got  my 
number.  She  came  back 
after  the  call,  and  I 
thanked  her.  She  said, 
"You  are  very  quick."  I 
felt  real  good  about  such  a 
nice  operator. 

My  very  longest  patch 
lasted  an  hour  and  a  half 
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and  was  a  series  of  relays. 
A  man  at  Byrd  station 
wanted  to  talk  to  his 
fiancee  in  Hawaii,  as  she 
was  to  leave  there  in  a 
week  and  go  to  San 
Francisco  to  meet  him 
when  he  came  home  in  a 
few  weeks.  She  was  in  a 
hotel  in  Maut,  and  I  did 
not   have   any  chance  of 
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getting  a  direct  patch.  I 
ran  down  a  station  in 
Honolulu,  KH6HP,  in  a 
downtown  office  building 
He  could  not  hear  Byrd 
Station,  and  Byrd  could 
not  hear  him,  but  both 
stations  were  copying  me 
tine  However,  I  was 
using  phased  verticals,  so 
when  I  was  talking  to 
Honolulu,  Byrd  Station 
could  not  hear  me,  and 
when  I  was  talking  to  Byrd 
Station,  Honolulu  could  not 
hear  me,  so  it  was  a  real 
slow  operation.  Byrd  to 
me,  to  Honolulu,  to  Maui. 
KH6HP  had  no  patch,  so  it 
was  all  one  way.  The  reply 
came  from  Maui,  to  Hono- 
lulu, to  Ohio,  to  Byrd 
Station.  KH6HP  had  to 
take  notes  and  then  try  to 
get  the  messages  straight 
to  me,  then  I  had  to  do  the 
same  to  Byrd,  since  no- 
thing could  be  sent  direct. 
Then  the  whole  thing  had 
to  be  repeated  going  west. 
We  got  all  the  information 
passed,  and  confirmed. 
When  1  finally  signed  with 
KC4USBand  KH6HPr  the 
phone  rang  It  was  the 
mother  of  a  man  who  had 
been  stationed  at  Byrd 
Station  a  couple  of  years 
before,  and  who  had  a 
receiver  and  vertical  an- 
tenna, and  who  was 
listening.  She  said, 
"Jerry,  how  I  wish  I  could 
have  had  a  recorder  to 
record  that  patch.  It  was 
the  finest  thing  I  have 
ever  heard."  I  had  patch- 
ed her  son  many  times 
when  he  was  there  at  Byrd 
and  she  had  gotten  him  to 
put  an  antenna  up  for  her, 
and  bought  a  receiver, 
and  she  sat  up  at  night 
listening  to  Antarctic 
patches.  I  appreciated  her 
call.  She  lives  in  Decatur, 
Indiana. 

There  was  another  time 
I  had  to  run  a  patch  for 
John  Katsafrakis  in  Palo 
Alto  to  Byrd  Station  which 
I  feel  was  rather  interest- 
ing. 

I  got  a  call  on  the  phone 
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from  John,  and  he  had 
been  trying  to  get  a 
message  to  Byrd  and  no 
one  seemed  to  be  able  to 
raise  them.  He  had  sched- 
uled a  space  craft  to  be 
launched  from  Vanden- 
berg  Air  Force  Base  in 
California  at  midnight 
EST  and  had  to  postpone 
it  because  they  could  not 
get  hold  of  Byrd.  They  had 
then  rescheduled  it  for 
1:00  am.  EST  and  now  it 
was  almost  200  a.m.  and 
they  absolutely  had  to 
cancel  if  it  passed  2:00 
a.m.  because  of  another 
launch  being  scheduled. 

At  1:30  I  called  Mc- 
Murdo  Sound,  KC4USV, 
and  they  had  been  unable 
to  raise  any  other  Antarctic 
Station  all  evening.  John 
Katsafrakrs  had  scheduled 
this  launch  with  plans  for 
no  other  station  than  Byrd 
to  take  readings.  All  the 
time  and  expense  would 
be  down  the  drain  if  they 
didn't  get  hold  of  Byrd 
Station  soon. 

I  remembered  that 
K1TWK  in  Ipswich, 
Mass  had  a  Teletype 
going  into  McMurdo 
which  also  ran  to  Byrd 
Station.  I  phoned  him  and 
got  him  out  of  bed,  and 
told  him  to  get  a  message 
to  Byrd  in  a  hurry.  I  gave 
him  the  name  of  the  man 
wanted.  With  the  phone 
line  open  to  California, 
and  the  receiver  set  on 
7.290  MHz,  our  regular 
traffic  frequency,  at  1:58 
a.m.  the  man  John  wanted 
tame  through  ready  to  go. 
I  hey  signaled  the  space 
craft  and  the  launch  took 
place  at  2:00  on  the  dot. 

After  the  furor  died 
down,  I  asked  the  men  on 
the  Ice  what  the  problem 
was.  No  one  had  realized 
that  it  was  MIDWIN- 
TER'S NIGHT.  This  is  the 
greatest  celebration  in 
Antarctica.  It  is  the  night 
the  sun  starts  back  South, 
and  the  mid  point  of  the 
long  Winter  night.  All 
stations    shut    down    and 


the  men  gathered  to- 
gether  for   a    grand    and 

glorious  drinking  party. 
They  tried  to  get  through 
from  Byrd  Station  as  soon 
as  they  got  the  Teletype, 
but  could  not  raise  us 
because  of  weak  signals. 
Three  of  them  ran  the  13 
miles  to  KC4USM,  Radio 
Noise  Station,  which  had  a 


better  V  antenna,  and 
arrived  in  time  for  the 
launch.  It  was  pitch  dark 
and  cold  and  they  had  to 
follow  a  hand  line  for 
safety.  They  knew  nothing 
of  the  launch  because  no 
one  had  dreamed  that 
Byrd  would  not  be  obtain- 
able. It  was  the  usual 
practice    for    the    two    or 


three  men  at  KC4USM  to 
go  into  Byrd  Station 
whenever  there  was  any 
kind  of  party,  to  join  the 
30  or  so  men  at  Byrd  It 
was  also  common  practice 
to  take  two  or  three  tubes 
out  of  the  KWM2A  at  the 
stations  so  no  drunk  would 
get  on  the  air  and  start 
running  "patches/ '■ 
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Work  a   Novice 

One  of  my  amateur 
friends  told  me  that  he 
was  anxious  to  increase 
his  code  speed  and  that  he 
was  putting  in  more  time 
on  CW  in  order  to  obtain 
his  Extra  Class  license. 
He  mentioned  in  passing 
that  he  would  go 
searching  for  a  QSO,  and 
if  he  found  no  takers  on 
the  low  end  of  the  band, 
he  would  migrate  up  to 
the  Novice  segment  and 
work  a  few  of  the 
newcomers  just  for 
practice.  This  remark 
stuck  in  my  craw+  Late  one 
night,  when  the  long 
"skip"  was  in  effect,  I 
found  no  CW  signals  on 
the  low  end  of  forty 
meters,  only  Mexican 
phone  stations,  so  I  tuned 
up  to  the  Novice  segment. 

After  getting  accus- 
tomed, I  found  this  sub- 
band  to  be  a  beehive  of 
activity,  more  often  than 
not.  Some  of  the  signals 
may  be  a  trifle  difficult  to 
copy,  but  by  and  large 
they  are  not  vastly  differ- 
ent from  those  to  be  found 
in  other  sections  of  the 
same  band.  It  stands  to 
reason  that  most  of  these 
chaps  are  sending  at  a 
slower  rate  than  you  will 
encounter  in  other  CW 
sections  of  the  band,  but 
again  there  is  no  hard  and 
fast  rule.  Some  of  these 
younger  operators  are 
quite  proficient  with  the 
key. 

Most  of  the  Novice 
operators  that  t  have 
worked  were  pleased  to 
have  made  contact  with 
another  amateur  with  a 
General  or  higher  class 
license.  They  impress  me 
as  being  eager  to  learn,  so 


you  might  try  to  set  a  good 
example  when  you  work 
them.  Some  operators 
may  regard  this  as  some 
kind  of  chore,  but  really,  it 
isn't.  You  might  look  upon 
it  as  a  bit  of  enlightened 
self-interest,  for  you  are 
helping  to  mold  — 
hopefully  for  the  better  — 
the    OMs    that    will    be   the 


Generals  and  higher  rated 
licensees  of  the  ham 
bands  of  tomorrow. 

Sometimes  when  I  find 
no  particular  satisfaction 
in  some  QSO  that  I've 
experienced  on  the  low 
end  of  the  band,  I  make  it 
a  practice  to  go  up  in 
frequency  and  work  a 
Novice  or  two.  Perhaps  I 


never  did  look  upon  these 
QSOs  from  the  Novice 
point  of  view  until  a  YL 
operator  from  the  New 
Orleans  area  included  a 
short  note,  along  with  QSL 
card,  thanking  me  for 
taking  time  out  to  come  up 
and  try  for  QSOs  in  the 
Novice  sub-band. 

If  you  happen  to  be  on 
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— 

— 

Tin 

IC  sockets  may  be  assorted  for  quantity 
discounts.  1  to  9  pes.  NET,  10  to  24  pes. 
LESS  5%,  25  to  99  LESS  10%,  100  to 
499  LESS  20%,  WRITE  FOR  LARGE 
QUANTITY  QUOTATIONS,  DJ.P.  plugs 
and  covers  also  available. 


MINIATURE 

THUMBWHEEL 

SWITCHES 

BCD  ONLY 

COMPLIMENT  ONLY.. 

BCD  &  COMPLIMENT  . 

DECIMAL 

END  PLATES  (PAIR)  .. 
HALF  BLANK  BODY  .. 
FULL  BLANK  BODY  .. 
DIVIDER  PLATE 


•   •  ■    ■   - 


*     *     m     m     m      m 


,      a     •      . 


$2.50 

2.75 

4.00 

2.50 

.50 

.40 

.40 

.40 


MINIATURE 
1.78 


SIZE  0.315  X  1.3  X 


All  switches  are  black  with  white 
Figures  and  snap-in  front  mounting. 


$3,00  minimum  order 

Please  include  sufficient  postage. 

[/(St  T  US  WHEN  IN  ST.  LOUiS  OR  DENVER 
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either  coast,  or  possibly  in 
a  hard-to-get  state,  you 
may  find  yourself  quite 
popular.  In  my  own 
situation,  I  find  lots  of 
WN6  and  WN7  hams 
pleasantly  surprised  that 
their  relatively  low- 
powered  rigs  are  able  to 

span   the   continent 

these  QSOs  are  often  after 


midnight,  but  judging 
from  some  of  the 
enthusiastic  remarks  on 
their  QSL  cards,  you 
would  think  they  had 
succeeded  in  contacting 
somebody  on  Mars! 

If  you  have  a  little  time 
to  spare,  and  a  small 
measure  of  patience  to  go 
with  it,  why  not  tune  up  to 


the  Novice  segment  of 
your  favorite  band? 
Chances  are  you  will  be 
pleased  by  what  you  hear. 
You  will  learn  that 
amateur  radio  is  not  going 
to  the  dogs  after  alL  And 
here's  your  chance  to 
make  it  just  a  little  bit 
better.  Why  not  give  it  a 
whirl?  ■ 


ATTENTION  CLEGG  22 
OWNERS 

Vanguard  has  a  frequency  synthesizer 
made  for  your  rig.  You  get  2,000 
thumbwheel  selected  channels  from 
140.000  to  149.995  MHz  in  5  kHz 
steps  at  ,0005%  accuracy  over  the 
temperature  range  of  -10  to  +60  C, 
and  your  cost  is  only  $149,95  com- 
plete with  all  connecting  hardware.  A 
Vanguard  synthesizer  will  add  con- 
siderable value  to  your  rig  by  making 
it  equal  to  the  latest  transceivers 
selling  for  over  $500. 
For  complete  details  and  photo  see 
our  full-page  ad  in  the  July  issue  of  73 
MAGAZINE,  or  for  more  information 
call  (212)  468-2720  between  9  AM 
and  4  PM  Monday  through  Friday. 

NOTE:  WE   HAVE   UNITS  IN  STOCK 
FOR  IMMEDIATE   C.O.D.  SHIPMENT. 

VA7SIGUARD  LABS 

1%  23  Jamaica  Ave..  Hollij,  New  York   1 1423 


Aha,    the    SECRET    of   PC    Board 

success  finally  jevealed.  A  perfectly 
balanced  lighting  tool  combining 
magnification  with  cool  flu  cue  seen  sc* 
I  \celieni  for  fine  detail,  component 
assembly,  etc.  Lens  is  precision 
ground  and  polished. 
Regularly  $70.00.  Now,  over  30% 
discount  (only  $49.00)  to  all  licensed 
Hams,  verified  in  Call  Book,  Uses  22 
watt  fluorescent  tube  8  inch  diameter 
circle  (not  supplied). 

Include  $3-00  U.S.  postage,  or  $4.00  in 
Canada,  $5,00  elsewhere.  California  resi- 
dents include  6%  ales  tax.  Or  send 
stamped  envelope  for  free  brochure  of 
other  pica ndc scent  or  fluorescent  lamps 
suitable  for  all  engineers,  architects, 
students,  etc. 

$49.00  price  assured  until  July  I,  1976 

D-D  ENTERPRISES 

Dept.  B-6,  P.O.  Box  7776 
San  Francisco  CA  94119 


' 


il- 


IfD 
HAHftVASE 


51 


in 


'vue^ 


\ 


LED  Mounting  Hardware 


{Specify  screen  color) 

1750-04  (4  reodout) S7.00 

1750-06  (6  readout) $9,00 

1 750-08  (8  reodout) $11  .00 

screen  available  in  red,  amber  or  neutral  color 


AY5^1013A  UART $10.90,  2J$t9.95 

8038  VCO   .  .  S3,9S 

MW5330  4^  DIG  DVM  CHIP  W/ipec*  -id 

apptl 1  75 

MM&31S,   MM5641    TV  Tirr*.'ch*ind  d* 
pkay  W/fpecs  and  apps.  set    ..... .  $21.50 

MMS32QN,  TV.  $vr*  Gen SI  8.80 

MM&322N.  Cotor  Bar  Geo $20.00 

MM 5740  ASCII  Koy board  Encodar  $1799 

LM3909  LEO  flasher  .  . . 1.17 

IM3911  Thermometer  chip  .,.,.,..  1.59 

CD  4059  4  Deucto  tmr 6.50 

C A  3078  *PO*w*  OP  AMP  2.30 

MC1496M0D;DEM00/D0UBLER  ,1.55 
XH2240CP  Prog  counter  rime?  ,  $4.85 
78GKC  1  amp  adjustable  posdiv*  voltage 

r«yula!or2.75 
79GKC  1  amp  adjustable  negative  voltage 

regulator^  ,50 

All  orders  postpaid  —  ploase  add  Insurance 
minimum  order    -  S5  U.5./$T5  In  reign 


latest  lists  -  iGtfttarnp 


65  22  N.  43rd  AVE. 
GLENDALE,  AZ,  85301 


N0WTHE  AMATEUR 
CAN  BUY  COMMERCIAL  QUALITY 

SSB  EQUIPMENT 

(Present  users  include  foreign 
government  agencies) 


■■om               CR 
■i 

*  0      * 

Solid  State  2-30  MH*  Linear  Power  Amplifiers 

1.  CR250AA:  250  to  400  Watts  P,E.P,  input 
power  with  as  little  as  2  to  5  Watts  drive. 
12VDC.  $299,00 

2.  CR500AA:  500  to  700  watts  P.E.P.  input 
power  with  as  little  as  4  to  tO  watts  drive* 
115/230  VAC  S599.00 

Also  20  watt  P, E.P.  Waikie  Talkie.  400  to 
€00  watt  monobanders,  receivers  and  multi- 
band  transceivers,  VHF  FM  Mobile  base  and 
repeaters,  We  accept  Master  Charge,  Bank  Am er 
(card  or  certified  check  on  mail  orders.  Please 
Include  charge  cards  account  number  and  expir- 
ation date. 


electronics 

1169  Chess  Drive,  Unit  G 
Foster  City,  Ca.  94404 


John  A.  Carroll  K6HKB/1 
34  Clark  St.  Apt.  13 
Arlington  MA  02174 


Capacitors 
Unmasked 


When  a  circuit  refuses 
to  behave  the  way  it's 
supposed  to,  one  of  the 
places  to  look  for  a  cause 
is  the  capacitor.  Disc 
ceramics  and  electrolytics 
are  popular  because  of 
small  size  and  price,  and 
most  of  the  time  they  do 
the  job  in  bypassing  and 
coupling  applications. 
When  you  measure  the 
impedance  at  audio  and  rf 
frequencies,  however, 
many  of  them  look  like 
anything  but  a  capacitor. 

In  disc  ceramics  and  the 
older  paper  types,  a  major 
cause  of  non-capacitive 
behavior  is  dielectric  loss, 
in  some  materials,  a 
fast-changing  electric 

field  outruns  the  ability  of 
the  material  to  keep  up,  so 
energy  must  be  spent  to 
establish  the  new  value  of 
the  field.  Since  energy  can 
only  be  drawn  from  a 
circuit  when  the  current 
has  a  component  in  phase 
with  the  voltage,  the 
capacitor  acts  as  if  it  had  a 
resistor  connected  across 
it.  Neither  the  resistance 
nor  the  capacitance  is 
necessarily  constant  with 
frequency;  the  resistance 
probably  won't  be.  Cer- 
amic capacitors  rated  un- 
der 100  volts  may  have  as 
little  as  1/10  of  the 
marked  value  at  1  MHz 
even  though  they  measure 
up  at  dc;  higher  voltage 
discs  are  more  likely  to  be 
the  other  way  around, 
Types  vary,  so  this  rule 
only  serves  to  illustrate 
how  widely  values  can 
fluctuate  throughout  the 
spectrum.  I  have  only  one 
actual  value  for  a  shunt 
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resistance.  A  20  pF  disc 

that   I   tried  to  use  in  a 

crystal  filter  looked  like  a 

10  k  resistor  at  700  kHz, 

and  it  lowered  the  Q  from 

5000  to  3.   So  beware  of 

using    these   things    in 

tuned  circuits. 

Most  people  have  heard 

of   lead   inductance,    in 

which  the  leads  of  a 
capacitor    act    like    an 

inductor  of  a  few  nano- 
henries, causing  the  com- 
ponent to  series-resonate 
somewhere  in  the  VHF 
region-  Electrolytics  can 
also  develop  inductance 
around  surface  irregular- 
ities in  the  foil,  as  well  as 
in  the  foil  itself,  causing  a 
resonance  in  the  audio 
region,  after  which  the 
impedance  climbs  rapidly. 
This  is  why  you'll  often 
find  a  small  bypass  capa- 
citor connected  across  an 
electrolytic  in  commercial 
gear. 

Another  HF  and  VHF 
effect  to  consider  is  skin 
effect  in  the  leads.  Rf 
current  doesn't  penetrate 
metal  to  any  great  depth, 
so  the  leads  look  much 
smaller  than  they  really 
are.  Their  apparent  resis- 
tivity rises  with  frequen- 
cy, and  may  put  a 
significant  resistance  in 
series  with  the  capacitor. 
This  can  be  handled  the 
same  way  as  lead  induc- 
tance: Shorten  the  leads  to 
an  absolute  minimum, 
especially  in  VHF  equip- 
ment. 

Sometimes  a  capacitor, 
especially  an  electrolytic, 
may  turn  up  with  a  true 
shunt  resistance  due  to 
leakage  It  doesn't  have  to 
be  internal,  either.  If  a 
suspected  unit  looks  dirty, 
try  washing  the  outside  of 
the  case, 

The  point  of  all  this  is 
that  a  capacitor,  or  for  that 
matter  any  component,  is 
never  as  simple  as  its 
symbol  or  diagram.  When 
a  newly  designed  circuit 
misbehaves,  that  fact 
could  be  important. ■ 


Richard  Mollentine  WA0KKC 
19  Edgemere  Court 
Olathe  KS  66061 


Why 

Fight  It? 


* 


Windmilljng  is  synon- 
ymous with  large  anten- 
nas and  rotors  without 
braking  facilities.  If  your 
beam  antenna  never  turns 
in  the  wind  then  FB  on  to 
the  next  article.  However, 
if  your  beam  is  a  "Horatio 
Hornblower/     then    read 


DUPLEXER  KITS 


PROVEN  DE- 
SIGN, HUNDREDS 
SOLD  IN  US, 
CANADA,  EU- 
ROPE, con 

STRUCT10N 
WELDED 
ALUMINUM  IRI 
DITE  &  SILVER 
PLATED 


SEE  JAN.  74 
OST  RECENT 

EQUIPMENT 

ALL  PARTS 

PROFESSIONAL 

QUALITY 

EVERYTHING 

SUPPLIED 


We're  Fighting  Inflation 
No  Price  Rise  for  76 


FOR  FREQUENCY  STABILITY 

Depend  on  JAN  Crystals  Our  large  stock  of  quarts 
crystal  materials  and  components  assures  Fast 
Delivery  from  us1 


CAN  BE  ASSEMBLED  &  TUNED  IN  ONE  EVE- 
NING. NO  SPECIAL  TOOLS.  RECEIVER  & 
TRANSMITTER  CAN  BE  USED  FOR  TUNE  UP. 

HOD.  62*1  6  CAVITY  135*165  MHz  POWER 
250W  ISOLATION  GREATER  THAN 
100dB  600  kHz,  INSERTION  LOSS  .9  dB 
MIN.  TEMP  STABLE  OVER  WIDE  RANGE 

PRICE  $349,00 

MOD.  42'- 1  4  CAVITY  SAME  AS  6  CAVITY  EX- 
CEPT ISOLATION  GREATER  THAN  80  dB 
600  kHz  INSERTION  LOSS  6  dB  MAX 

PRICE  $249.00 

OTHER  KITS  SOON  TO  BE  AVAILABLE 

146 lo  148  MHz  band  pis3fJllBr.1Z96&  2304  Interdigital  Mixers 
144  to  450  MHz  Z50w  lute  imp.  1 30  to  1 70  MHz  oottl  filter  fcrt 

Radio  Electronics 

386  Main  St  .  Mcdford    MA   02155 
Phone:  617  3956290 


CRYSTAL  SPECIALS 

Frequency  Standards 
100KH*(HC13/U) 
TOOOKHztMC    BfU) 

Almost  all  C8  sets,  TR  or  Flee 

(CB  Synlhesizer  Crystal  on  request) 
Amateur  Band  In  FT-243  ea 


$4.50 

4  50 

S2  50 


B0  Meier 


$1.50 
4/S5.00 

S3  00n&0-rneiernotavail  ) 


For  1st  class  mail,  add  20'  per  crystal-  For  Airmail 
add  25"  Send  check  or  money  order.  No  dealers, 
please 


•mm 


C8TSTALS 


— " 


J 


Div,  of  Bob  Whan  A  San  Electronic*,  Inc. 
2400  Crystal  Of.,  Ft  My**  Fl*  33901 
All  Phonftai  (113)  916  23t 7 

Send  to*  tor  tie*  caieiog 


NEW!  Fall  Edition 

brand  new  edition  of  the 


More  than  twice  the  listings  of  any  other  repeater  list 

New  Double  Listing  —  by  location  and  also  by  frequency* 

New  Handier  Grouping  —  by  call  areas  —  makes  repeaters  easier  to  find. 

New  Simplified  Listings  for  fast  reading  —  easier  to  read  in  the  can 

New  listing  of  all  Pirate  Repeaters. 

Know  what  repeater  you  can  use  and  where. 

Almost  3,000  repeaters  listed  —  for  the  entire  world  —  not  just  ARRL 

affiliated  repeaters. 


Name. 


Address. 


City. 


'Cash     □  Check     n  BajikAmerlcard 


.State 


Zip, 


11  Master  Charge 


Card  Number. 


Expiration  Date 


Signature. 


Order  now  front: 

RADIO  BOOKSHOP,  Peterborough  NH  03458 


ONLY  $1.95 
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on.  Actually  this  gets  into 
the  psychology  of  the 
thing.  If  you  will  bury  your 
pride  and  admit  that  the 
darned  thing  turns  every 
time  the  gusts  blow,  and 
that  the  built-in  gear 
torque  is  insufficient  to 
stop  it,  half  your  problems 
are  over.  "Why  fight  city 
hall  '    Now  the  only  major 


SPREAD 
JOY! 


We'll  help  you  in  the  Sandy  Claws  act 
with  a  Christmas  special  subscription 
bargain. 

YOU  BUY  THREE  SUBSCRIPTIONS 
AND  GET  A  FOURTH  FREE! 

You'll  be  remembered  every  month 
by  your  friends  when  that  great  big 
fat  issue  of  73  arrives  in  the  mail. 
Biggest  of  the  ham  magazines,  .  . 
the  most  articles,  ,.  the  most  thought 
provoking. 

With  the  cover  price  at  $1,50 
starting  with  the  mammoth  January 
issue,  the  S10  subscription  price  is 
pretty  reasonable,  , ,  you're  ahead 
of  the  game  in  seven  months! 

Don't  forget  yourself  when  you're 
being  generous  —  extend  your  sub- 
scription another  year!  With  the 
coming  Communicator  ticket  and 
other  remarkable  developments,  1 976 
will  be  a  year  to  remember  in  amateur 
radio,  ,  ,  and  you  will  be  able  to  keep 
up  with  it  best  via  73  Magazine. 

THE  DEAL . .  four  subs  for  $30, . . 


problem  is  that  a  physical- 
ly balanced  beam  won't 
turn  in  the  most  advan- 
tageous direction  —  that 
is,  into  the  wind  where  the 
least  wind  resistance 
would  be,  along  and  in  the 
same  direction  as  the 
boom.  Since  the  wind 
blows  equally  on  the  front 
and  rear  at  the  same  time, 


Single  subs  are  $10  each  apiece. .  , 
three  for  $30.  Four  are  $30, 
Merry  Christmas! 


MAGAZINE 
Peterborough  IMH   03458 


Name 


CalJ 


Address 


City 


State 


Zip 


New 


Extend 


Don't  know 


Send  gift  card  please 


Name 


Call 


Address 


City 


State 


zip 


New 


Extend 


.Don't  know 


Send  gift  card  please 


Name 

Call 

Address 

City 

State 

Zip 

.New 


.Extend 


.Don't  know 


Name 
Call 


jSend  gift  card  please 


- 


Address 


City 


State 


Zip 


New 


Extend  , Don't  know 


Send  gift  card  please 


Sign  Gift  Card 


MKRHY  €HRISTM  JLS 


From: 


Call 


[.J  Check  enclosed     LJ  Cash 

l~l  BankAmericard     O  Master  Charge 

# 

Expiration  date 

Signature 


the  boom  is  at  a  90  degree 
angle  to  the  wind.  The 
result  is  wheezing,  pull- 
ing, whistling,  and  a 
massive  strain  on  the 
guys,  hardware,  mast, 
boom,  tower,  and  the 
whole  ball  of  wax."  Now 
if  you  will  admit  to 
yourself  that  the  whole 
thing  is  going  to  move 
anyway,  then  why  fight  it? 

Let's  take  a  positive 
attitude  for  a  change. 
Have  the  wind  work  with 
and  not  against  us.  By 
installing  a  small  tail  fin 
on  either  end  of  the  boom, 
the  antenna  will  automat- 
ically always  put  its  thin- 
nest side,  or  least  resis- 
tance into  the  wind;  any 
material,  plywood,  plastic 
(invisible),  formica,  or  any 
other  dielectric  will  do  It 
won't  effect  the  radiation 
pattern  in  the  slightest.  If 
plywood  is  used,  better 
give  it  several  coats  of 
shellac.  Run  two  "U" 
bolts  through  it  with 
double  nuts  and  oversized 
flat  washers  on  all  sides. 
Then  when  the  big  blow  is 
over  you  can  reorient  and 
recalibrate  the  rotor  box 
(which  would  have  to  be 
done  anyway). 

By  now  you  have  prob- 
ably discovered  you  can't 
rotate  the  array  during  a 
wind  storm  anyway,  as  the 
whole  thing  slips  90 
degrees  against  the  wind. 

Don't  use  too  big  a  fin. 
We  only  want  the  big 
winds  to  move  it,  and  not 
the  small  breezes  that  the 
meshed  gears  could  nor- 
mally contain  anyway, 
With  the  beam  facing  into 
the  wind  and  not  against  it 
perhaps  you  have  prevent- 
ed complete  collapse  of 
the  entire  structure. 

The  photos  show  my  six 
meter  twelve  element 
"home  brew"  beam  with 
a  commercial  eight  ele- 
ment two  meter  antenna 
above.  While  not  the  ideal 
situation,  it  will  do  until  I 
can  afford  a  rotor  with  a 
built-in  mechanical  brake. 
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CLIP  OUT  AND  ORDER  NOW 


THIS  PAGE  IS  YOUR  ORDER  BLANK! 

ORDER  NOW  AND  SAVE! 

Specials  at  Unbeatable  Prices 

GEN  AVE,    4141  Kingman  Dr.,  Indianapolis,  IN  46226  (317+546-1111) 

HEY,  GENAVE!  Thanks  for  the  nice  prices!  Please  send  me: 


i 


GTX-1 

HAND-HELD 
2- Meter  FM 
Transceiver 

NOW  CHECK  THESE  FEATURES; 

•  Alt  Metal  Case 

•  American  Made 

•  Accepts  standard  plug-in 
cry  stale 

•  Feature*  10.7  MHz  crystal 
filter 

•  Trimmer  caps  on  TX  and  RX 
crystals 

•  3,5  walls  output 

•  Battery  holder  accepts  AA 
regular,  alkaline  or  nicad  cells 

•  Mini  Handheld  measures 
8   high  x  2.625'  wide 

x  1.281  "deep 

•  Rubber  ducky  antenna, 

Wrist  safely-carrying-strap 
included 

•  6  Channels 

•  Factory-direct  to  You 

Accessories  Aval  fable: 

•  Nicad  Battery  Pack 

•  Charger  for  GTX-1  battery  pack 

•  Leather  carrying  case 

•  TE  III  Tone  Encoder  for  auto 
patch 


This  New  Unit  meets  the  best  spec  of  all:  Its 
Low  Price!  The  GTX-1  is  NOT  a  "cheap11  import. 
It  IS  identical  to  Genave's  Land  Mobile  and  Air- 
craft units  for  high  quality  and  reliability.  Com- 
pare performance  to  Motorola,  GE ,  RCA  or  any 
other  hand-helds  that  sett  for  $700  or  more  * 


J 


Oparvte  Aulo  Piitch 


□ 


Spiciil  Price 


NOW 


□ 


GTX-200-T 

2-mettr  FM.  100 
channels,  MJ  walls   <t9AQ  QK 
{incl  146.94  Mm)    N*^^"^ « *^** 

6TX-200 

2-meter  FM,  IQO 
channels,  30  *aiis 

trll  5299.95 
(Incl.  146.94  MHjeJ 

GTX-1 00 

IVt-mekr  FM,  100 

channels,  12  watts 
Wll  5309  95 

(Incl.  223  5  MHz) 

flX-IO 

2-mfler  FM 

10  channels 

10  watts 


$199.95 

VERY  SPECIAL 

$199.95 


^$139.95 


6TX-2  kow 

2-meler  FM.  10  channels  j=    ,  *»rt    A^ 
5«iS»9J5     $189.95 


find  146.94  MHiJ 

GTX  600 

6- meter  FM.  100 
channels,  35  waits 

was  £309.95 
find  52525  MHz) 


sricwL  nm 

$199.95 


• 


. 


SPECIAL 

INTRODUCTORY 

OFFER 


GTX-1 

2  Meter  6  channel 

Hand  Held 
(without  encoder) 


GTX-1T 

with  Bui II- In 
Tone  Encoder 


$249.95    $299.95 


USUAL  /MM ED I  A  TE 

SERVICE 

ON  ALL  OTHER 

GEN  A  VE 

FACTORY-TO-YOU 

EQUIPMENT 


I 


@  $109.95  $„ 
@  $29.95  $_ 


$29.95  S. 


□  PSI-11  Battery  Pack  (with  charger) 
Q  ARX-2  2-M  Base  Antenna 

□  Lambda /4  2-M  Trunk  Antenna 

□  TE-I  Tone  Encoder  Pad  @  $59.95  $- 

□  TE-II  Tone  Encoder  Pad  @  $49.95  $_ 

□  PSI-9  Port.  Power  Package  (less  batteries)  @  $29.95  $_ 

□  PS-1  AC  Power  Supply  @  $69.95  $_ 

and  the  following  standard  crystals  @  $4*50  each:  

Non-standard  crystals  @  $6,50  each:   

(allow  8  weeks  delivery.) 


cp 


$ 


For  factory  crystal  installation  add  $8. SO  per  transceiver, 
IN  residents  add  4%  sales  tax: 

CA  residents  add  6%  sales  tax: 

Ait  orders  shipped  post-paid  within  continental  U.S. 

NAME 


Sub-Total:  $. 
TOTAL:  $ 

PHONE 


(minimum  orfor  $12.00) 


AMATEUR  CALL 


ADDRESS. 


CITY. 


STATE  &  ZIP. 


Payment  by:       □  Certified  Check/Money  Order       □  Personal  Check  G  C.O.D.  Include 

Note:  Orders  accompanied  by  personal  checks  will  require  about  two  weeks  to  process,  2Q  /q  Down, 

□  20%  Down  Payment  Enclosed.  Charge  Balance  To: 

□  BankAmericard  # Expires 

G  Master  Charge  # Expires Interbank  # _ 


Prices  and  specifications  subject  to  change  without  notice. 


J 
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Robert  Mag  raw  KGCBA 

2401  Gladiator 

St.  Louis  County  MO  63026 


Greetings,  You  Have  Been  Selected 


That's  what  you  get  from  Sentry  crystals. 
The  best  frequency  stability  you'll  find  anywhere. 
Because  Sentry  crystals  are  made  of  the  finest  quartz  to 
the  latest  state-of-the-art  specifications, 

And  since  Sentry  has  the  largest  semi-piocessed 
crystal  bank  in  the  world,  we  can  custom-make  crystals 
for  any  rig.  And  frequency.  Faster  than  anyone  else 
in  the  business. 

Sentry  gold-plated  crystals  are  for  long  term 
reliability.  Our  order  processing  is  quick  and 
efficient.  And  we  stand  behind  our  work.  With 
solid  guarantees. 

So  send  for  our  free  catalog  And  place 
your  next  order  with  Sentry.  You  can 
depend  on  us. 

Sentry  Manufacturing  Company. 
Crystal  Park,  Chlckasha,  Oklahoma  73018, 
Phone:  (405)  224-6780.  /     //      ^ 

TWX-910  8306425.  '     "    v 


Sentry 


Manufacturing  Company 

Tuned-in  to  Quality. 


i 
i 
i 
i 
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Sentry  Manufacturing  Ox 
Crystal  Park 
Chickasha,  Okla.  73018 

Please  send  me  your  Free  1976  Sentry  Catalog 
RIGHT  AWAYI 

Name 

Street 

City State Zip 


i 
i 
i 

i 
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Ah,  a  nice  day  —  for 
May  in  St.  Louis  at  least. 
Let's  see,  things  to  do  ^ 
Well,  1  think  I'll  check  the 
old  mail  box  and  see  if  any 
of  those  85%'ers  might 
have  had  a  change  of 
heart  and  decided  to  QSL, 
The  guys  in  the  States  that 
are  hardest  to  work  on 
good  old  six  meters  seem 
to  display  this  propensity 
of  not  .  .  .  HELLO? 
What's  this?  A  notice 
from  the  U.S.  Post  Office 
or  Postal  Service  (you 
know,  the  outfit  that 
cancels  those  pretty  QSL's 
on  BOTH  sides).  A  reg- 
istered letter  awaits  me. 

(Sigh)  .  .  .  we'll  just 
jump  in  the  faithful  Jeep 
and  drive  down  to  the  Post 
Office. 

Upon  identifying  myself 
(all  the  way  back  to  my 
ancestors  on  the  May- 
flower), a  very  official 
looking  letter  is  placed 
into  my  determined  grasp. 
Official  indeed!  U.S. 
Government  markings  all 
over  the  thing.  The  last 
time  I  saw  anything  this 
official,  it  said  something 
about  ''Greetings/'  They 
wouldn't,  I  mean  they 
couldn't,  but,  but  I'm  too 
old.  Must  settle  down  and 
open  the  envelope,  After 
a  I,  I  just  signed  Lord 
knows  what  to  get  it.  And 
get  it,  I  did.  After  fourteen 
years  as  a  Technician,  a 
happy,  fun-loving  (if  not 
slightly  pudgy),  died-tn- 
the-wool  Technician,  I 
received  the  F.C.C/s  ver- 
sion of  "Greetings,"  a 
recall. 

The  day  following  the 
receipt  of  this  doomsday 
message  is  pretty  hazy  in 
my  memory  but  the  XYL 
later  told  me  that  for  the 
most  part,  I  was  hysterical 
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and  incoherent.  At  times 
like  these,  we  non- 
drinkers  are  severely  han- 
dicapped. This  will  not  do. 
Must  pull  myself  together 
and  face  the  situation 
calmly  and  cooly  and  think 
of  some  flim-flam  excuse 
to  stall  them  off  until  the 
next  time  they  swoop 
down  on  St.  Louis.  Yeah, 
that's  it,  that  will  give  me 
an  extra  three  months  to 
get  it  together.  Let's  see 
-  dit-da  is  "A,"  dah^dit^ 
dit-dit  is  "B"  or  J'D?" 
Code  records.  Gotta  have 
code  records  not  to  men- 
tion theory  books.  Gotta 
find  out  about  those  little 

trans-sa-ma goodies 

that  replaced  tubes.  I 
constantly  had  to  repel  the 
urge  to  send  in  the  ticket 
and  slink  off  somewhere 
and  slash  my  wrists. 
Every  idea  ever  conceived 
to  aid  in  learning  and 
improving  the  code  was 
considered.  Nothing  was 
overlooked.  The  depths  of 
my  panic  knew  no  bounds 
even  to  the  point  of 
recording  several  code 
lessons  on  cassettes,  put- 
ting the  cassette  on  a 
timer  and  having  it  try  to 
probe  my  sub-conscious 
during  my  sleep.  As  weird 
as  this  sounds,  I  really 
believe  it  helped.  At  least, 
it  got  me  to  the  point  that  I 
had  enough  nerve  to  listen 
to  the  forty  meter  Novices. 
Listen  with  what?  A  quick 
call  to  my  buddy,  Bill 
WAOKBZ  who  is  a  true 
mercenary's  mercenary, 
and  1  was  all  fixed  up  with 
an  Allied  AX-190  receiver 
and  a  greatly  deflated 
wallet. 

Disregarding  two  of  my 
original  ideas  of  sending 
in  the  ticket  and  the 
flim-flam  excuse,  I  attack- 
ed with  all  the  determina- 
tion of  the  chief  boiler 
stoker  on  the  Titanic.  I 
thought  it  was  a  good 
thing  they  extended  the 
Novice  ticket  to  two  years 
and  I  was  thoroughly 
convinced  that  it  would 
take  that  long  to  complete 


a  QSO  of  any  length.  It 
wasn't    easy    but    after 

about  two  weeks,  I  could 
make  sense  out  of  that 
noise,  I  became  fanatical. 
Working  shift  work,  I  was 
able  to  copy  for  three  to 
four,  and  sometimes  five 
hours  a  day  and  go  to  work 
to  relax. 

WAOTXV  Bob  sicked 
me  on  to  W1AW.  After  a 


few  nights  of  people 
taking  their  hate  out  on 
the  League  by  getting  a 
hundred  or  so  cycles  to  the 
side  and  CQ'ing  and 
QRM'ing,  I  deemed  that  a 
good  CW  filter  was  in 
order.  In  my  neophyte 
stages,  I  didn't  realize 
that  the  AX-190  and  the 
CW  filter  only  represent- 
ed   the    beginning    of    a 


never-ending   outlay  of 
money. 

For  the  following  sev- 
eral days,  W1AW  was 
copied  and  recorded 
through  my  new  (and 
expensive)  CW  filter.  The 
recorded  tapes  were  se- 
creted away  like  a  starving 
squirrel  that  anticipated 
yet  harder  times.  Finally, 
good   old   midnight   shift 


You  Win  Again! 

YouVe  been  hugging  us  to  modify  the  IC-22A  for  use  with  the  DV-21,  and  we  did  it! 
We're  giving  you  what  youVe  been  wanting  in  a  new  field  modification  package  simple 
enough  for  anyone  experienced  in  kit  building  or  home  brewing.  You  can  now  use  our 
unique  scanning  digital  synthesizer  to  complete  your  ICOM  two  meter  station. 

The  DV-21  is  the  LED  readout  synthesizer  that  operates  in  5KHz  steps  over  the 
146-148MHz  FM  section  of  the  two  meter  band,  and  even  scans  frequencies  being  used. 
Completely  separate  selection  of  the  transmit  or  receive  is  as  simple  as  touching  the 
keys,  When  yoa  transmit,  the  bright,  easy  to  read  LED's  display  your  TX  frequency. 
Release  the  mic  switch,  and  the  receive  frequency  is  displayed.  There  are  even  two 
programable  memories  for  your  favorite  simples  frequencies.  You  won't  believe  the 
features  and  versatility  the  DV-21  will  add  to  your  station. 

We'll  send  you  everything  you  need  to  make  your  modification:  wire,  coax  cable,  an 
extension/adapter  cable  with  seven  to  nine  pin  capacity,  and  the  active  components.  If 
you  have  neither  the  time  nor  the  inclination  to  make  your  own  connections,  we  will 
modify  your  radio  for  you  at  a  nominal  fee  of  $30.00  with  prepaid  return. 

To  get  your  mod  kit  send  $10.00  to  ICOM  EAST,  Inc.  or  ICOM  WEST,  Inc.,  and  you 
will  receive  yours  by  return  mail,  prepaid. 


D  i  am  touted  by: 


ICOM 


ICOM  WEST,  INC. 

Suite  3 

13256  Northrup  Way 
Beltevue,  Wash.  96005 
(206)  747-9020 


ICOM  EAST,  INC. 
Suile  307 

3331  Towerwood  Drive 
Dallas,  Texas  75234 
(214)  620-2700 
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came  to  pass  and  as  this 
time  of  year  is  a  slow 
period  in  my  line  of  work, 
the  theory  books  and 
previously  secreted  tapes 
accompanied  me  to  work. 
It  took  about  eight  min- 
utes of  dit-dah's  and  I  was 
up  to  my  bellybutton  in 
disgruntled  feliow  work- 
ers    They    had    suffered 


with  my  "weird"  hobby  in 
the  form  of  boring  conver- 
sation for  the  last  several 
years  but  this  was  the 
limit.  Being  the  kind  of 
fellow  who  takes  friendly 
suggestions  to  heart,  I 
decided  to  appease  this 
potential  lynch  mob  and 
suffer  silently  with  an 
earphone.    Now    I    have 


nothing  against  any  ethnic 
group  or  nationality  but  I 
just  can't  understand 
what  the  Japanese  had  in 
mind  when  they  contrived 
those  nasty  little  earplugs 
Why  didn't  they  design 
one  that  would  fit  the  ear? 
The  thing  was  starting 
to  take  shape  —  transis- 
tors, formulas,  chokes, 


2  METER  CRYSTALS  IN  STOCK 

We  can  ship  CO.D.  either  by  parcel  post  or  U.P-S.  Orders  can  be  paid  by:  check, 
money  order,  Master  Charge,  or  BankAmericard,  Orders  prepaid  are  shipped 
postage  paid.  Phone  orders  accepted.  Crystals  are  guaranteed  for  life.  Crystals  are  all 
S5,00eacb  (Mass.  residents  add  15tf  tax  per  crystal).  U.S.  Funds  Only 
We  are  authorized  distributors  for:  Icom  and  Standard  Communications  Equip- 
ment. (2  meter) 

Note:  If  you  do  not  know  type  of  radio,  or  if  your  radio  is  not  listed,  give  fun- 
damental frequency,  formula  and  loading  capacitance. 

LIST  OF  TWO  METER  CRYSTALS  CURRENTLY  STOCKED  FOR 
RADIOS  LISTED  BELOW: 


t#.  Drake  TR-22 

2*.  Genave 

3«.  Icom/VHF  Eng. 

4*.  Ken/Wilson 

5».  Regency  HR  2A/HR212/Heathkit  HW-202 


6*.  Regency  HR-2B 
?•.  S.B.E. 

8^.  Standard 

9*.  Standard  Horizon 

10«.  Swan  FM2X 


The    first    two  numbers  of  the   frequency   are   deleted  for   the  sake  of   being 
non-repetitive.  Example:  146.67  receive  would  be  listed  as  -  6.67R 

1.6.01T    9.6.13T        17.  6.19T    25.  6. 3 IT   33.  6.52T  41.  7.Q6R  49.  7.18R  57.  7.30R 

10.  6.73R     ia  6.79R    26.  6.91R  34.  6.52R  42.  7.69T   50.  7.81T   58.  7.93T 

11.6J45T   19.6.22T    27.  6.34T   35.  6.94T  43.  7.09R  51.  7.21R  59.  7.33H 

12,  6.745R   20.  6.82R    2a  6.94R   36.  7.60T  44.  7.72T  52  7.84T  60.  7.96T 

13,  6.16T      2L  6.25T     29.  6.37T  37.  7.QQR  45.  7.12R  53.  7.24R  61.  7.36R 

14,  6.76R      2Z  6.85R    30.  6.97R  38.  7.63T  46,  7/75T  54.  7.87T  62.  799T 

15,  6.175T    23.  6.28T    3L  6.39T  39.  7.03R  47.  7.15R  55.  7.27R  63.  7.39R 

16,  6,775R    24.  6.88R    32  6.99R  40.  7.66T  48.  Z78T  56.  7.90T 

CRYSTALS  FOR  THE   1C  230  SPLITS  IN  STOCK:    T3.851 11 T  MH/, 
13.884444  MHz;  13.917778  MHz.  $6.50  ea. 


2.  6.61R 

3.  6.04T 

4.  6.64R 

5.  6.07T 

6.  6.67R 

7.  6.10T 
8t  6.70R 


Q  icom 


IC-2SA 


l  mi  <  f  «  >  m 


Special!  Only  $249.95.  Get  8  crystals  of  your 
choice  for  only  $2.50  more  with  purchase  of 
IC-22A. 

READY  TO  GO  ON: 


1 
2 


94/94       3       22/82     5       52/52 
34/94       4       28/88 

RECEIVER:  VHF     FM 

ition  Frequencies         22  channels  for  144  MHz  band. 

Built-in  crystal  units  for  5  channels. 
Reception  System  Double  Superheterodyne 

Intermediate  Frequencies     1st  intermediate:  10. 7  MHz 

2nd  intermediate!  45 5  kHz 
Sensitivity  a.  Better  than  0.4  u  v  20db  quieting 

STORE  HOURS     MON-FRI:  NOON-9  P.M. 
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144,00   to   148,00  MHz  using  22 

channels 
Transistors  *.«»•..*..  -23 

IC    3 

Diodes 16 


SAT:  10  A.M.-6P.M 


46  PEARL  STREET  puniuE  (B171  47i-fi4?7 
ttUINCY  MA.  02169  W"  4"  b4Z/ 
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taps  and  all  the  accoutre- 
ments of  "wireless" 
to  make  a  little 
The  code  was 
along  swimming- 
ly Visions  of  a  General 
License  with  my  call  kept 
popping  into  mV  code- 
weary  mind  and  on  every 
occasion  that  I  struggled 
through  the  ominous  13 
wpm  barrier,  I  sort  of 
giggled  inside.  The  first 
instincts  of  mere  survival 
gave  way  to  a  more  human 
feeling  of  REVENGE! 
Challenge  my  integrity 
will  they!  I  had  ambitions! 
I  kept  thinking  of  the 
mean  old  FCC.  examiner 
grovelling  in  disbelief  — 
not  only  passing  the  Tech, 
but  WOWing  him  with  my 
new-found  CW  prowess. 

The  day  of  decision  was 
finally  upon  me.  I  was  to 
be  at  the  examination 
station  at  9:00  a.m.  At 
5:00   a.m.,  my  eyes  popped 

open  and  I  eagerly  got  in 
the  proverbial  last  minute 
of  CW  and  theory  study. 
At  8:00  am.  I  departed 
the  studios  of  radio-free 
K0CBA  and  plunged  for- 
ward into  the  St.  Louis 
sunshine  —  a  raging 
downpour!  The  weather 
should  have  made  me 
reconsider  my  idea  of  a 
flim-flam  excuse.  How- 
ever, with  the  well  wishes 
of  the  XYL,  the  "go 
get -em"  of  the  local  six 
meter  gang  and  a  few 
well-meaning  threats  of, 
"You  had  better  pass 
because  we  can't  take  any 
more"  from  the  guys  at 
work,  I  continued  my 
sojourn , 

Upon  arrival  at  the 
Federal  Building,  I 
couldn't  find  a  place  to 
park.  Another  bad  omen? 
Nonsense,  I  forged  ahead 
as  if  I  had  good  sense  and 
finally  located  a  parking 
meter,  but  it  was  a  "One 
Hour  Only"  parking 
meter.  At  this  point, 
confronted  with  the  pros- 
pects of  failure  in  the 
amateur  fraternity,  a  tick- 
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>t   (St     Louis    Police    De- 
partment type),  and  pos- 
pjbfy    a    humungous    tow 
nil,  all  I  could  do  was  to 
ium,   "Cast  your  fate  to 
he  wind"  and  fight  back 
ny  own  downpour  which 
vas  about  to  trickle  from 
ny  eyes   and   go    in   and 
icope  out  the  situation.  I 
vas  a  half-hour  early  and 
he  examination  room  was 
itill   locked   so   [   tried   to 
nake    conversation    with 
he  other  hyper-tension 
itricken  people  that   had 
gathered  under  the  "NO 
STANDING    IN    HALL" 
sign.    My    mind    briefly 
:ontemplated  the  Govern- 
mental wisdom  behind  the 
niacin g  of  that  sign   and 
he  fact  that  there  wasn't 
a  chair  or  waiting  room  to 
De  seen  from   horizon   to 
norizon. 

A  young  lad  who  was 
observed  in  the  corner 
itfith  bloodless  white 
<nuckles)  frantically  scan- 
nrng  his  license  manual, 
would  look  toward  heav- 
en, mumble  to  himself 
and  then  would  appear  to 
"chew"  a  bit  of  the  book's 
ragged  corner,  I  got  to 
talking  to  a  fellow  who 
introduced  himself  as 
"Dale  WNO  something  or 
other"  and  he  mentioned 
that  the  code  was  a  snap 
but  he  was  a  bit  concerned 
about  the  theory.  I 
thought  that  was  a  strange 
thing  for  him  to  say.  If  he 
had  his  wits  about  him,  he 
surely  would  have  been 
terrified  of  both  elements, 
just  as  I  was,  I  quickly  ran 
through  the  alphabet  in 
my  mind.  A  poor  choice  of 
pastimes,  and  I  suddenly 
realized  that  I  couldn't 
recognize  my  own  call.  I 
reached  in  my  pocket  for  a 
pen  and  a  piece  of  paper. 
A  note  attached  to  the 
door,  proclaiming  that  I 
had  been  carried  away  by 
a  roving  band  of  gypsies 
and  would  probably  be 
released  unharmed  in 
time  to  take  the  test  in 
three  months,  would  sure- 


ly tug  at  the  examiner's 
heart  and  he  would  re- 
schedule me  for  the  next 
time  in  town.  Surely  a 
fellow  couldn't  be  held 
accountable  under  such 
circumstances.  I  started  to 
compose  the  note  a  bit  too 
late  as  the  door  opened 
and  there  stood  the  exam- 
iner.   He    foolishly    as- 


sumed that  because  I  was 
closest  to  the  door  that  I 
was  the  most  anxious.  He 
asked  me  what  Class  I  was 
here  for  as  he  relieved  me 
of  my  F,C,C,  provided 
"610"  and  "examination 
appointment."  Before  I 
could  stutter  out  an  an- 
swer, he  looked  up  from 
my  papers  and  said,   "A 


Tech  recall,  huh!  "Sit 
over  there  and  fill  this 
out."  I  took  the  paper  he 
gave  me  and  wobbled  over 
to  the  indicated  seat.  Any 
composure  that  had  re- 
mained with  me  in  the 
hall,  ran  down  my  leg  As 
the  others  filed  in,  he 
looked  at  them  but  always 
seemed  to  fire  a  glance  my 
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way,  or  so  it  seemed.  I 
consoled  myself  that  he 
wasn't  really  a  bad  fellow 
who  had  a  personal  desire 

to  snatch  my  ticket,  and 
that  he  probably  just 
learned  to  look  at  people 
like  that  from  when  he 
headed  up  a  concentration 
camp. 

As   he  passed   by   me, 


handing  out  the  paper  for 
the  13  wpm  test,  I  said, 
"Excuse  me,  sir,  could  I 
have  a  try  at  it?"  With  a 
patronizing  smile,  he  gave 
it  to  me  and  proceeded 
with  his  tasks.  After 
several  eternities,  the  si- 
lence which  heretofore 
was  only  interrupted  by 
nervous     laughter,     pencils 


thumping  on  desks  and  an 
occasional  drop  of  perspir- 
ation rolling  off  my  pro- 
boscis   and    hitting    my 

paper,  was  broken  by  an 
ear-splitting,  "Is  every- 
one ready?"  After  6  v's 
which  gave  me  no  trouble, 
I  realized  that  this  was  it!  I 
have  a  real  knack  for 
being  able  to  size   up  a 


S.  D.  SALES  CO. 

P.O.  BOX  28810  DALLAS,  TEXAS  75228 

FAST  SERVICE     -    QUALITY  MERCHANDISE 
BARGAINS  GALORE     -    NO  BACK  ORDERS 

We  are  SMALL  enough  to  give  personalized  service,  but 
LARGE  enough  to  handle  every  order  swiftly  and  efficiently! 


INTEL  1K2W2  RAM 
Factory  prime,  lea ted  units,  Factory  selected  for  much 
lasier  speed  than  unris  sold  by  others  650  N5  These 
are  stattc  memories  that  are  TTL  compatible  and 
operate  off  +  5  VDC  The  real  workhorse  oJ  solid  slate 
memories  because  ihey  are  so  easy  lo  use.  Perfect  for 
TV  typewriters,  mint-computers,  ele.  With 
$3.95  ea    or  8  lor  S30 


SIGNETfCS  1KP-RQM 
62S129    256  x    4     B>polar.    much    faster   Ihan    MOS 
devices  50NS.  Tr i-state  outputs.  TTL  compatible.  Field 
programmable,  and  teat  u res  on  chip  address  decoding. 
Perfect  for  rnicroprogrammrng  applications.  16  pin  DIP 
With  specs.    $2  95  ea. 


LM324  —  QUAD  741  OP  AMP  —  99c 


NE555  —  Timers  —  49c 


709CH  —  OP  AMPS  -  4  For  it 


G£$CRCmai 
4  AMP  200PIV     Sensitive  Gate    59c 


MOTOROLA  POWER  DARLINGTON  —  $1,99 
MJ3001  -  NPN  -  30  Volts  -  10  Amps  -  HFE  6000  typ. 
Tc-3  Case,  Ideal  for  power  supplies,  etc.  We  include  a 
free  723  regulator  wf schematic  for  power  supply  with 
purchase  of  the  MJ30Q1  You  get  the  two  key  parts  for  a 
DC  suppiy  for  only  $1  99  Regular  catalog  pnee  for  the 
MJ300?  is  $3.82 


Type    Mar  Pol 
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25 
45 
40 
60 
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60 
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Case 

TO- 92 

TQ42 

T0-92 

TO-92 

TO-105 

TO-106 

TO-5 


Price 
en  00 
8/ 1.00 

10/1.00 

10M 
8/1 
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4/1 
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RCA  HIGH  VOLTAGE  POWER  TRANSISTOR 
100  Watts    5  Amps    300  VCEO    Tf>3  ease    Silicon 
NPN   Mfg  house  numbered  2M5240  Regular  catalog  is 
$6  Perfect  for  H  V,  Supplies  or  vertical  and  hot siontal 
CJftutti 

SPECIAL  —  99c 


HEAVY  DUTY  TRANSFORMER 
36  VAC,  3.5  AMPS     115VAC  60HZ.  PR!     For  power 
supplies  or   audio   power   amps     Best   quality,    fully 
enclosed    $4.95 


87978 

Signet  ics.    TOI-Srate   Hex    Suffer    MOS   and 
interlace  to  TRI-State  Logic,  Special,  $1.49. 


TTL 


ORDERS  OVER  $15 
CHOOSE  $1 
FREE  MERGH 


FREE  BONUS 

Alt  clock  or  calculator 

chips  are  shipped  with 

free  socket  . 


FAtRCHtLD  LED  READOUTS  —  69c 

FNO70   Common  cathode.  Right  hand  decimal  point 

25  inch  character    Prime  new  units    Perfect  for  clocks 

frequency  counters,  etc.  69c  10  For  16 

Best  Readout  Buy  In  USA' 


74 W  —  TTL  SPECIAL  —  69c 
4  for  52.00 


DO  YOU  NEED  A  LARGE,  COMMON  ANODE 
READOUT  AT  A  FANTASTfC  PRICE1? 
S.D   presents  the  MAN-64  by   Monsanto  -   .40   men 
character,   Alt  LED  construction  -  noi   reflective  bar 
type,  fits  14  pin  DIP  Brand  new  and  factory  prime  Lett 
D  P 

$1  59  ea  6  For  $7  SO 


DL747JUM&0  LED  READOUTS 
By  Lrironn      65  inch  character    Common  anode   Oul- 
performs  SLA- 3   Perfect  for  giant  digital  clocks   Only 
20  MA   per  segment    Special  —  %2  50  ea 


LARGE  SiZE  LED  LAMPS 

Simitar  lo  MV5GZ4    Prime  factory  tested  units    We 

include  plastic  mounting  clips  which  are  very  har^l  to 

come  by 

Special  5  for  $1 


PC  BOARD  MATERIAL 
FR-4  bianJtepoiy  boards  2  az.  copper,  5*i0m  Single 

S,ded  Limited  Oty.  -  99c 


MOTOROLA  NEGATIVE  VOLTAGE  REG 
MC1469R   TD-fiB  9  Lead  package.  For  3  TO  30V 
Outputs-  Provides  600  MA  direct  output  or  more  by 
using  an  external  power  transistor,  Reg,  catalog  S4 
ea    With  specs.  $1 .95  ea. 


MOTOROLA  NEGATIVE  VOLTAGE  REG 
MC1463R  —  Like  our  1469R  above,  except  for  nega- 
tive voltage.  Reg.  catalog  $5.  Our  price  $1 ,95. 


POWER  TRANSISTOR  PC  BOARD 
Mfg.  by  Memore*  Computer  Corp  Board  has  20 
Power  TrartSfStros.  IQ-RCA  2N3585  TO-66  SILICON 
NPN  VCEO-300  IC-ZAMPS.  10-MOTOROLA  MJE- 
3AQ,  NPN  Silicon.  VCEO-300.  Plastic  power  tab  case. 
Also  has  10-2N2222A  TO-18  NPN  transistors  and 
I0-1N5O59  1  AMP  200  P!V  rectriflers.  plus  32  resis- 
tors. LIMITED  OTY.  Board  *103,  S3 -99  ea. 


43  HOUR  SERVICE 
You  deserve,  and  will  get  prompt  shipment.  On 
orders  not  shipped  in  48  HRS.,  a  20%  cash  refund 
will  be  sent.  We  do  not  self  junk.  Money  back 
guarantee  on  every  item  WE  PAY  POSTAGE.  Orders 
under  $10  add  75c  handling.  No  COD.  Te*as  Res. 
add  5%  tax 


S.  D.  SALES  CO. 

P.O#  BOX  26810 
DALLAS,  TEXAS  75228 


situation.  I  got  the  first 
few  words  out  but  then  a 
miss,  and  another,  then  a 
few  more  words,  then  the 
misses  again.  After  the 
machine  sent  ar,  I  started 
to  try  to  do  some  fills.  No 
dice.  The  papers  were 
gone  as  quickly  as  they 
had  come  'You  may  all 
step  into  the  hall  while  the 
papers  are  checked." 
After  a  few  minutes  of 
staring  at  the  "No  Stand- 
ing In  The  Halt"  sign,  I 
went  into  the  room  to 
watch.  I  saw  a  booklet  on 
his  desk  which  I  think  was 
entitled,  "The  stacking  of 
papers  on  a  desk  so  no  one 
can  see  if  they  passed" 
and  quietly  left  the  room,  I 
amused  myself  by  running 
the  six  hundred  yard  dash 
to  my  parking  meter, 
narrowly  escaping  the 
clutches  of  the  law  which  I 
considered  to  be  a  good 
omen.  I  walked  into  the 
Federal  Building  as  if 
nothing  happened  and 
then  it  dawned  on  me  that 
it  was  raining  and  l  was 
soaked  So  much  for  that 
good  omen. 

Upon  being  reseated 
with  the  others,  the 
"thumbs  up  —  thumbs 
down"  session  started,  I 
was  in  the  latter,  however, 
all  was  not  lost.  I  squirrelled 
through  enough  for  5  wpm 
and  so  it  was  an  to  the 
theory.  Osmosis  is  a  fact  and 
I  had  inadvertently  soaked  up 
enough  that  I  made  the 
theory  in  pretty  fine  style. 

After  the  whole  thing 
was  just  a  bitter  memory 
from  the  earlier  part  of  the 
day,  I  became  even  more 
obsessed  with  getting  my 
"Big  Ticket."  The  levity 
of  the  situation  only  now 
comes  to  light  as  I  gaze 
upon  my  shiny  new  "Ad- 
vanced License," 

The  story  doesn't  really 
end  here.  After  all,  in 
September,  I'll  have  my 
"Year   In"    and   then    I'll 

have     a     shot     at     the 
"Biggest  Ticket/' ■ 
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Jer  rold  A.  Swank  W8HXR 
657  WilJabar  Drive 
Washington  Court  House  OH 
43160 


Savm 
Money 
on  Coax 


If  money  is  worth  any- 
thing to  your  then  the 
easiest  way  to  save  it  is  to 
quit  using  RG8  for  any- 
thing lower  in  frequency 
than  21  MHz,  and  shorter 
than  100  feet,  regardless 
of  power  unless  you  are 
running  more  than  the 
legal  limit. 

If  you  are  using  a 
dipole,  which  is  about  72 
Ohms,  and  feeding  it  with 
RG8,  you  have  an  SWR  of 
1.5:1.  If  you  fed  it  with 
RG59,  the  SWR  would  be 
1:1  at  resonance  The  loss 
in  RG8at  1:1.5  would  be  a 
little  more  than  1  dB,  and 
the  loss  in  RG59  would  be 
about  1.6  dB  at  21  MHz. 
The  difference  would  be 
barely  noticeable  on  the 
air,  even  with  careful 
listening.  At  7  MHz,  the 
difference  would  be  about 
45  dB,  and  not  even 
discernible. 

The  power  handling 
ability  of  RG59  at  20  MHz 
is  860  watts,  and  if  you 
use  foam  coax  it  is  about 
1100  watts  of  steady  RF, 
This  is  enough  for  any 
legal  amplifier,  and  of 
course  for  use  barefoot 
there  is  absolutely  no 
need  for  RG8,  even  for  a 
750  watt  PEP  transceiver. 

The  most  ridiculous  of 
all,  of  course,  is  the  ham 
who  insists  on  running 
RGB  in  a  mobile.  Many  of 
them  seem  to  feel  that 
with  a  mobile  you  need  all 
you  can  get,  but  RG8  is 
harder  to  handle,  and  no 
one  could  possibly  hear 
the  difference  between 
RC8  and  58  or  59,  with 
only  20  feet  of  line. 


If  you  are  running  a  50 
Ohm  antenna,  there  is 
some  reason  to  use  RG58 
instead  of  RG59,  but  not 
much.  The  SWR  will  be 
1.5:1  but  the  greater  loss 
in  RG58  will  almost  equal 
that  due  to  the  mismatch, 
even  at  21  MHz, 

Oddly  enough,  there  is 
a    good    reason    why    in 


some  cases  RG8  has  its 
advantages  The  reason  is 
that  you  can't  bend  it  at 
sharp  angles.  Running 
coax  with  sharp  bends  is 
not  good  for  transmission, 
and  since  RG8  won't  bend 
in  square  corners,  it  is 
better  at  very  high  fre- 
quencies. Wouldn't  it  be 
just  as  easy,  and  cheaper, 


to  just  make  sure  that  your 
bends  are  gradual,  rather 
than  pay  the  extra  cost? 

Many  hams  buy  surplus 
RG8  and  save  money,  they 
say.  If  you  do  that  you  had 
better  check  the  loss  in 
what  you  buy.  All  loss 
tables  refer  to  NEW  coax, 
as  you  will  find  out  if  you 
measure  it,  ■ 
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Jen-old  A.  Swank  W8HXR 
657  Willabar  Drive 
Washington  Court  House  OH 
43160 
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How  fo    Pass 

Exams 


When  I  went  to  school 
many  years  agor  I  was 
very  lax  about  studying, 
but  I  had  great  interest  in 
the  subjects  I  took.  While 
in  class,  I  was  careful  to 
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Round  the  world  cruise 


Meet  adventure  hood  on ! 

Rapa,  Tahiti,  Moorea,  Galapagos, 
Zanzibar,  Devils  Island,  Madagascar, 
Martinique,  Samoa,  Tutuila,  Danger  Island 

aboard  the  world  famous  motor  sailer  Yankee  Trader. 


On  December  10,  1975  you  can  share  one  of 
the  most  exciting  experiences  in  the  world.  6 
adventurous  months  prowling  the  world's  most 
unusual  ports.  First  come  *  .  .  first  served.  VWite 
now  for  information  on  adventure  that  won't 
stop. 


SPECIAL  HAM  DISCOUNT 


Nil  mo 


Address    _ 
Cuv 


Slate 


-    2*P 


©Windjammer  Cruises. 

Post  Office  Box  1 20,  Dept.  00,  Miami  Beach,  Florida  33139, 
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observe  the  teacher  and 
try  to  understand  what 
she  was  saying.  I  was  the 
son  of  a  construction 
engineer,  and  had  tra- 
veled so  much  that  I  had 
never  been  to  school  in  the 
same  state  for  two  consec- 
utive years.  Thus  I  was  a 
sort  of  loner  in  the  schools 
because  I  didn't  know  any 
of  the  kids  from  previous 
years.  However,  I  was 
also  a  sort  of  curiosity. 
Kids  used  to  want  to  hear 
about  Puerto  Rico,  Mon- 
tana,  and  New  York  City 
—  three  places  where  I 
lived  at  ages  6,  5  and  4. 

I  used  to  read  a  lot  and 
at  age  8P  1  began  going  to 
the  library  every  after- 
noon to  borrow  a  book  to 
read  lying  in  the  library 
yard,  and  taking  it  in 
when  the  library  was 
ready  to  close  or  I  had  to 
go  home  to  eat.  As  a  result 
1  rather  immersed  myself 
in  the  book,  as  if  I  had 
really  experienced  what  I 
read.  If  anyone  asked  me 
about  anything  I  had  read, 
I  felt  right  at  home  and 
could  answer  anything. 

I  did  the  same  with 
school  books  because  I 
had  developed  a  great 
desire  to  learn,  When  the 
time  came  for  exams,  I 
had  no  trouble  because  it 
was  like  someone  asking 
me  what  had  happened  on 
a  trip 

I  took  a  civil  service 
exam  for  postal  clerk 
during  the  depression, 
and  although  the  exam 
ran  from  8:00  a.m.  until 
5:00  p.m.,  1  was  through 
at  9:30  a.m.  The  examiner 
asked  if  I  was  sure  I  was 
through  I  said  I  had  put 
down  all  I  knew  and  there 
was  no  use  trying  to  put 
down  things  I  didn't 
know. 

When  the  grades  came 
out,  I  tied  with  another 
man  for  top  place.  By  that 
time  I  had  another  job  so 
they  gave  the  appoint- 
ment to  him.  There  were 
300  who  took  the  exam. 
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When  I  was  working  at 
the  City  of  Dayton  Engi- 
neering Department,  an 
exam  came  up  for  transrt- 
manr  which  meant  that  I 
could  move  up  a  grade.  It 
also  was  an  800  a.m.  to 
5:00  p.m.  exam. 

I  took  the  exam  and  one 
of  the  questions  was  a 
"Cut  and  Fill"  question. 
This  meant  that  you  had  to 
draw  a  cross  section  of  a 
road  and  make  squares  to 
represent  cubic  feet  of 
dirt.  Then  you  had  to 
compute  the  cubic  feet  of 
dirt  in  the  high  spots  and 
place  them  in  the  low 
spots.  This  was  a  labor- 
ious job  and  could  take  a 
couple  of  hours.  I  noticed 
that  the  question  was  #3c, 
There  were  10  questions 
so  that  meant  that  ques- 
tion #3  was  10%.  This 
meant  that  #3c  was  only 
3Vj%  I  thought  — 
"That's  not  worth  the 
trouble/'  So  I  finished  the 
rest  of  the  exam  and  left  at 
9:45  a.m.  . 

When  I  gave  the  paper 
to  the  examiner,  he  said, 
"Are  you  satisfied?  There 
is  plenty  of  time  left."  I 
sard  I  was.  "Did  you  get 
that  Cut  and  Fill  prob- 
lem?" I  replied  softly, 
"Are  you  kidding  —  for 
3%?"  He  laughed,  and 
said,  "We  wondered  if 
anyone  would  notice 
that."  I  was  again  top 
grade  and  got  the  appoint- 
ment. When  we  discussed 
it  next  day,  the  chief  of  the 
department  said,  "It  is 
just  as  important  to  know 
when  to  do  something  as 
how  to  do  it/' 

f  have  since  passed 
difficult  radio  exams  the 
same  way.  Most  of  them 
now  are  multiple  choices 
and  I  never  took  more 
than  45  minutes  for  one.  I 
have  been  studying  psy- 
chology for  many  years, 
and  I  combined  the  two. 
After  several  years  study  I 
have  come  up  with  this 
method.  I  am  sure  that  it 
will     help    many    of     my 


readers,  but  to  be  helped, 
you  must  accept  what  I 
say  without  blocking  its 
result  by  not  believing  in 
it. 

Your  mind  is  divided 
into  two  parts  —  the 
conscious  mind  and  the 
subconscious.  Everything 
you  know,  everything  you 


have  ever  seen  or  heard  — 
is  in  your  subconscious.  A 
good  hypnotist  can  bring 
out  any  or  all  of  what  is  in 
your  vast  subconscious 
mind.  The  question  is  — 
how  do  YOU  do  it.  Very 
simply,  by  being  your  own 
hypnotist! 

It  sounds  simple,  but  it 


is  not  quite  as  simple  as  it 
sounds.  Before  it  really 
works,  you  have  to  have  a 
way  to  get  at  what  you 
want  without  having  to 
delve  through  your  entire 
lifetime  to  find  it. 

The  first  requisite  is 
that  when  you  store  infor- 
mation, you  classify  it  in  a 
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WE  HAVE  THEM  IN  STOCK 
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IS  GOING  LIKE  CRAZY. 

STILL  ONLY  $140.00  COMPLETE  KIT 
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RANGE:   60  cycles  to  300  MHz 
SENSITIVITY:  less  than  100  MV 
INPUT:   50  Ohms 
ALL  TTL  LOGIC 


8  digit  LED  readout 
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Case,  bezel,  IC  sockets,  etc. 
Comes  with  complete  kit 
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way  that  you  can  find  it. 
The  best  way  to  do  this  is 
the  same  way  I  studied 
when  I  went  to  school. 
You  must  understand 
what  you  are  learning.  If 
the  teacher  or  professor 
goes  by  anything  you 
don't  completely  under- 
stand, stop  him  at  once. 


and  make  him  explain  it 
In  the  first  place  it  is  your 
right  to  demand  this,  but 
best  of  all,  if  you  are 
sincere,  you  will  please 
the  teacher.  A  good 
teacher  is  always  pleased 
when  his  pupils  are  inter- 
ested in  what  he  is 
teaching.   When  you   un- 


derstand it,  it  goes  in  your 
mind  as  a  unit,  and  is 
much  more  easily  recalled 
than  if  you  were  to 
memorize  a  lot  of  discon- 
nected facts  and  try  to 
recall  them. 

Your  mind  is  made  up 
of  a  lot  of  nerve  cells 
called  neurons.  They  are 


Isn't  it  time  you 
had  another 
choice  in 
electronic  kits? 

Introducing... 
the  other 
choices: 


ELECTRONIC 

KITS 


Over  150  easy-to-buid 
ftgh-quafity  electronic  kits  for 
the  hobbyist,  experimenter. 


Hi-fi,  auTomotiv^Ca, 


musical  hstrument 


©qufcfnent  cabtnete. 


164  kits  offering  better  value, 
greater  choice  than  any  other 
kfts  available  today.  For  free 
catalog,  write: 

Amtroncraft  Kits  Ltd. 

1  West  13th  St., 

New  York,  N.Y  10011 

(21 2)  255-2362 


UNIVERSAL  TOWERS 

FREE  STANDING  ALUMINUM  TOWER 

10' to  100'-  , 

Prices  from  S1 10  Off)  \ 

MOST 
POPULAR 

HAM  TOWER 

EVER  MADE! 
REQUEST 

NEW  CATALOG 

OF 

TOWERS  & 


ANTENNAS 
Midwest  Ham  Headquarters 

For  Over  36  Years 

HAMS!  Write  For  Freo  Catalog  and  wholesale  Prices, 

ELECTRONIC  DISTRIBUTORS,  inc. 

1960  Peck  Muskegon,  Ml  49441 

TEL:  (616)  726-3196-TELEX:  22-8411 


500  MHZ  SCALER  MODULE 


Only  1  -55  x  1.65  x  .4  inches 

Fits  right  into  existing  equipment 
High  sensitivity:    35  mv,  at  500  MHz 

15mv,at  150  MHz 
Input  impedance:  50  Ohms 
Requires  12  to   15  V  dc  at  100  mA 
max. 

TTL  compatible  output  F|jy/10 
Overload  protected 
PS~M  prescaler  module  wired  &  tested 

$  99.00   plus  5.85  shipping 

WRITE   FOR  DATA   ON  ENTIRE  LINE  OF 

PRESCALERS 

All  orders  please  add  $.85  for  shipping  Calif, 
residents  add  6%  sales  tax 

lew  aesBBTaree 

P.O.  Box  961 .  Temple  City,  CA  91 780 


an  almost  connected  to- 
gether. They  have  little 
gaps  separating  them  and 
when  a  neuron  is  acti- 
vated, a  little  electric 
charge  discharges  across 
the  gap.  This  gap  is  called 
a  synapse.  When  the 
discharge  takes  place  a 
number  of  times,  the 
resistance  decreases  and 
the  gap  is  jumped  more 
easily.  This  is  'training  " 

Advertisers  use  this  to 
train  your  mind  to  think  of 
their  product  They  say 
that  it  takes  36  repetitions 
to  fix  the  path-  Did  you 
ever  smell  something 
cooking  and  have  a  vision 
come  to  your  mind  of  a 
kitchen  back  in  your 
childhood,  or  smell  a 
perfume  and  have  it  bring 
back  a  romantic  memory? 
The  same  principle  ap- 
plies to  the  recall  of 
information.  When  you 
see  a  question  on  your 
exam  paper,  you  want  the 
answer  to  come  into  view, 

1  was  president  of  a 
training  film  company  for 
thirty  years,  and  1  used 
one  primary  rule  of  learn- 
ing. You  must  accept 
whatever  the  teacher  or 
books  say  without  reserva- 
tion for  rapid  learning. 
Pick  your  authority  with 
care,  but  once  you  do  that, 
then  never  question  any- 
thing you  read,  for  the 
present,  anyway.  This 
way  your  mind  is  very 
receptive  to  learning.  If 
you  begin  to  question 
anything,  you  skim  off  the 
information  at  your  pre- 
sent level  of  knowledge, 
and  therefore  learn  noth- 
ing. Furthermore,  by  your 
negative  attitude  you  slow 
the  learning  process.  If 
you  accept  everything, 
you  will  at  least  know 
more  than  you  did  before, 
though  you  may  learn  a 
few  things  which  you  may 
later  wish  to  change, 

I  had  to  learn  in  a  day  or 
two  everything  my  custo- 
mer had  learned  in  twenty 
or  thirty  years.  I  did  this 
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by  accepting  everything 
he  said  as  if  it  were  being 
poured  into  my  mind  with 
a  funnel.  It  will  amaze  you 
once  you  try  it.  If  you 
learn  under  relaxation,  it 
will  further  intensify  the 
learning  process  greatly. 

I  once  had  a  film  writer 
ask  me  to  teach  him 
everything  about  film 
editing  in  one  day,  as  he 
had  a  job  interview  in 
Washington  the  next  day. 
We  both  worked  in  the 
Motion  Picture  Divison  of 
Wright  Field.  1  was  chief 
of  the  editing  branch.  I 
explained  about  the  the- 
ory of  funnelling  knowl- 
edge into  the  mind  and 
relaxation,  and  he  under- 
stood. I  spent  the  day 
telling  him  everything  I 
knew  about  editing.  He 
went  to  Washington,  got 
the  job,  and  in  several 
months  became  the  Pro- 
ducer of  all  Training  Films 
for  the  National  Labor 
Organization. 

Some  people  learn 
sound  better  than  sight, 
and  I  am  one  of  them.  If  I 
want  to  remember  a  date, 
I  say  it  aloud  and 
remember  how  it  sound- 
ed. 

An  excellent  way  for 
"Audio"  people  to  learn 
is  to  read  the  information 
into  a  tape  recorder,  and 
then  play  it  back  under 
relaxation.  This  also 
works  for  the  "Visual" 
people,  who  remember 
what  they  read- 
In  fact,  reading  what 
you  want  to  learn  into  a 
tape  recorder  and  playing 
it  back  under  relaxation  is 
about  the  best  way  for 
anyone  to  learn  anything. 
At  college,  many  students 
take  a  tape  recorder  to  classes 
they  are  unable 
to  attend  either  because  of 
illness  or  because  they 
have  another  conflicting 
class  at  the  same  time. 
They  put  the  recorder  on 
their  desk,  and  leave,  and 
pick  it  up  after  class. 
Another  student  will  turn 


it  on  or  off  for  them.  Thus 
they  have  the  entire  class 

discussion  for  study  when 
they  review. 

Now  for  learning  di- 
rectly with  your  subcon- 
scious, by-passing  the 
conscious  mind  entirely. 
This  is  very  good  for 
subjects  which  depend  on 
instantaneous     decisions, 


such  as  taste  in  decoration 
or  dress.  It  is  also  useful 
for  touch  typing,  and  I  will 
give  you  a  spectacular 
example. 

During  World  War  II ,  in 
North  Africa,  the  U.S. 
Army  trained  African  na- 
tives to  type  telegraph 
code  directly  from  the 
headphones  to  the  type- 


writer; Simple,  you  say? 
Except  for  the  fact  that 
none  of  the  natives  could 
speak  English  or  even 
read  it.  They  were  taught 
that  dot  dash  meant  A, 
and  soon,  until  they  could 
copy  at  a  high  rate  of 
speed  without  having  the 
slightest  idea  what  they 
were  hearing  or  writing. 


NOT  JUST  ANOTHER 


if 


DIGI-DIAL 


/ 


TWS-3  $59.95  kit    ppd  -  WIRED/TESTED   $79.95  ppd 
SURE  IT'LL  LOOK  GREAT  IN  YOUR  SHACK  -   but 

thatfs  not  all  it'll  do! 


THIS  3  digit  "JUST  FOR  HAMS"  frequency  counter  is  the  state 
of  the  art  answer  to  the  crystal  calibrator  ...  if  you  worry  when 
you  are  close  to  the  band  or  subband  edges  —  just  take  a  look  .  . . 
you  get  crystal  accurate  readings  to  100  Hz  ...  at  a  glance!  160 
thru  10  meters! 

IF  your  rig  has  5-5.5  MHz  VFO  you  can  have  FULL  TIME 
DIGITAL  TUNING!  . 

250  MHz  prescaler  now  available 

iiiiiiiiliiiiitiiiiiiiiiieiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiititiiiiiiiiitiiiiiiiiiiiillliiiii 


TWS  LABS 

HUFCO 


P.O.    BOX     357-PROVO    UT     84601 
(801)     224-3355 
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As  you  may  have  observ- 
ed, a  good  telegraph 
operator  can  talk  to  you 
while  he  is  copying  from  a 
telegraph  wire  at  high 
speed  because  he  is  not 
using  his  conscious  mind 
at  all 

You  can  learn  composi- 
tion in  painting  or  judging 
art  and  the  like  the  same 


way.  To  explain  with  your 
conscious  mind  why  a 
composition   is   good   is 

very    difficult    to    do,    and 

hard  to  learn.  But  by 
looking  only  at  good  art 
your  subconscious  can 
learn  extremely  fast. 

My  wife  and  I  used  to 
go  on  automobile  trips, 
and  she  being  very  much 


interested  in  architecture, 

would  point  out  houses 
and  tell  me  what  had  been 
changed  on  the  house, 
and  how  it  should  look. 
These  were  classic  old 
homes  which  had  been 
"modernized"  by  having 
small  paned  windows  re- 
placed with  large  glass 
and  having  parts  removed 
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CLOCKS: 


CHIPS: 


n  I 


U 


i^. 


a 


car  V  clock 


6  digit  AUTOMOTIVE  CLOCK  KIT  complete 
with  a  CRYSTAL  TIME  BASE  accurate  to  .01 
percent.  12  volts  d.c,  operation  —  built  in  noise 
luppression  and  voltage  spike  protection.  Read- 
outs blank  when  »gnnk>n  <s  off  —  draws  25  mA  in 
standby  mode  Has  .3  in.  readouts.  Use  it  in  your 
car  or  for  all  applications  where  a  battery- 
operated  clock  is  needed.  Approximate  size  3"  x 
3,5"  x  1 .75*' 

WITH  BLACK  PLASTIC  CASE  $34.95  ppd. 

WITHOUT  CASE  $29.95  ppd. 

ASSEMBLED  AND  TESTED  S45.95  ppd. 


Big  Oisplav  VAN  CLOCK  -  designed  to  mount 
into  the  wall  of  a  van  or  moxorhorne.  This  clock 
features  s«x  .6"  readouts  and  a  flat  case.  4T*  *  7"  x 
15""  for  easy  reading  and  easy  mounting  AM  the 
features  of  our  smaller  car  clock  are  also  built  into 
itus  clock 

PARTS  KIT  WITHOUT  CASE  $39.95  ppd. 

PARTS  KIT  WITH  CASE  INCL.  $45.95  ppd. 


GIANT  NIXIE  CLOCK  4  digits  -  2.5 "  displays. 
Complete  kit  -  circuit  board,  instructions  and  all 
parts  except  case  and  line  cord.  Only  $29-95  ppd 


MM  5320  TV  CAMERA  SYNC  GENERATOR  - 
this  LSI  chip  supplies  the  basic  sync  functions  for 
either  color  or  monochrome  525  lina/60  Hz. 
camera  and  video  applications,  The  price  is  $4.95 
ppd.  and  includes  the  data  sheet. 


1msec  2102"s    8/S2135 

500  nsec  2102s 8/S29  95 

1702A  UV  erasable  PROM  (data)  .  $1 4.95 

5262  2048-0.1  dynamic  RAM  <data» $  5.50 

MC  4024  Dual  25  MH*  voltage 

controlled  muJti vibrator    S4.95 

MC  4044  PHASE/FREQ,  Detector  , $4,95 

2527  Dual  256-bit  SHIFT  REG $4.25 

2533  1024  bit  static  SHIFT  REG.    ..  $4.50 

8097  Tri-state  HEX  BUFFER Si  .50 

5309  7  seg.  or  bed  CLOCK  CHIP  (data I      -    S5.95 
5314  6  digil  CLOCK  CH  IP    /,  S3S5 

ALL  PRICES  ARE  PPD 


Kits  include  all  electronic  parts,  instruction  sheet 
and  etched  and  drilled  P£.  board   Calif,  residents 
add  6%  safes  tax 
ALL  ITEMS  ARE  SHIPPED  WITHIN  24  HOURS. 


NEW  -  Solid  State  Music's  4K  x  8  PLUG  IN 
Altair  8800  compatible  MEMORY  BOARD  KIT, 
Comes  wnh  tested  500  nsec  2102  memories  — 
buffered    Ur-state    output  dip    switch  address 

select.     Kit     includes    dual  sided r    plated  through 
board,     sockets,     capacitor     resistors,    and    32 
2102's. 
COMPLETE  KIT  ONLY  $1 10.00  ppd. 


UNIVERSAL/14)  BOARD  NEW  FROM  SOLID 
STATE  MUSIC  ALTAI R  8800  COMPATIBLE. 
Board  provides  One  3  bit  parallel  input  port  and 
one  8  bit  pat  a  I  lei  output  port  TTL,  +5  v  regulator 
and  bread  boarding;  space  for  another  +5v  regula- 
tor, an  uncommitted  to  -3  regulator,  34-16  pin 
ICs,  6-14  pm  ICs,  2—8  pin  IC*.  and  10  Filter  caps. 
Kit  includes  all  parts  for  the  two  interfaces,  one 
+5v  regulator,  sockets  for  all  dip  ICs,  dual -tided 
plate  through  circuit  board  and  assembly  instruc- 
tions, $49. SB  ppd. 


60  Hz.  CRYSTAL  TIME  BASE  KIT  with  .01 
percent  crystal  5-loV.dx.  operation.  Draws  only 
3  mA  at  12  volts  d.c>  Single  1  C  —  Very  smatl  sue 
-  the  P.C.  board  is  \%  in.  by  2  in.  9  other  output 
frequencies  are  available  on  the  board,  Ideal  for 
use  with  the  MM  5309  clock  chip  as  a  clock, 
timer,  dt  stopwatch. 

COMPLETE  PARTS  KIT  $10.95  ppd. 

WIRED.  TESTED  Si  CALIBRATED     SI 5.95  ppd. 


TO  ORDER  OR  REQUEST  INFORMATION  WRITE 


K?B 


IJJJ^l)     Box  3357      San  Leandro,  Ca      94578 

TRADING  CO. 


FLYER  AVAILABLE-SEND  SJ\.S.E. 


and  added  I  had  no 
education  in  architecture 
and  decided  to  learn. 

How  to  learn  quickly  — 
that  was  the  question. 
Then  I  had  an  idea.  I 
thought  of  the  bank  clerk  I 
had  once  been,  and  how  a 
teller  could  pick  up  a 
counterfeit  bill  at  a  glance 
from  among  many  good 
bills.  The  reason,  of 
course,  was  that  he  was 
accustomed  to  looking  at 
good  bills.  I  decided  to  use 
this  principle,  but  with 
greatly  expanded  fields.  I 
got  several  architectural 
magazines  from  the  li- 
brary, and  leafed  through 
them.  Then  I  began  to 
look  at  news  stands,  and 
while  I  was  waiting  in 
advertising  offices.  I  often 
had  to  call  on  these  offices 
for  work,  and  they  all  had 
magazines  with  beautiful 
homes-  The  following 
summer,  when  we  went 
on  vacation,  my  wife 
mentioned  a  house  we 
were  passing.  I  quickly 
glanced  and  said,  "Yes, 
they  have  added  dormers 
and  changed  the  en- 
trance/' She  was  sur- 
prised, and  asked  how  I 
knew.  I  said  that  I  had 
been  studying  architec- 
ture . 

Let's  try  to  bring  this 
into  your  field.  Do  you 
identify  cars  readily?  Or 
are  you  familiar  with 
cameras?  If  you  are  a 
connoisseur  of  high-priced 
cameras,  can't  you  tell  if 
someone  puts  a  cheap  one 
with  them?  The  reason  is 
that  you  have  uncon- 
sciously been  mentally 
photographing  what  you 
see  and  it  is  retained  in 
your  subconscious  mind. 

Now  comes  the  distinc- 
tion. When  you  study  day 
by  day,  you  are  studying 
and  reciting  with  your 
conscious  mind.  But  your 
conscious  mind  can  only 
handle  a  limited  amount 
of  information,  so  the 
work  is  given  you  in 
amounts  you  can  handle. 
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There  is  no  limit  to  the 
amount  of  information 
your  subconscious  mind 
can  handle.  With  a  little 
practice  you  can  learn  to 
use  it. 

You've  been  self- 
hypnotized  many  times. 
You  have  entered  hyp- 
nosis spontaneously  liter- 
ally hundreds  or  even 
thousands  of  times,  de- 
pending on  your  age.  We 
all  slip  into  a  trance  at 
times  every  day  of  our 
lives,  though  such  situa- 
tions are  not  labeled 
hypnosis, 

Dr.  Griffith  Williams,  of 
Rutgers  University,  has 
written  of  these  spontan- 
eous states  in  an  article  in 
Experimental  Hypnosis 
(New  York:  MacMillan, 
LeCron  editor).  Day- 
dreaming is  nothing  but  a 
state  of  hypnosis,  perhaps 
light,  sometimes  deep. 
When  we  concentrate  in- 
tently on  anything,  such 
as  reading  a  book,  watch- 
ing a  motion  picture  or  TV 
program,  or  even  on  our 
work,  we  tend  to  slip  into 
a  trance.  It  is  even 
probable,  as  Estabrooks 
has  pointed  out,  that  we 
do  so  whenever  we  exper- 
ience a  strong  emotion, 
such  as  fear  or  anger. 
How  Hypnosis  Feels 

A  hypnotized  person  is 
never  unconscious.  He 
knows  what  is  going  on  all 
around  him.  He  can  even 
walk  or  talk  while  under 
hypnosis. 

Only  a  light  degree  of 
hypnosis  is  needed  for  our 
program.  In  this  stage 
there  is  no  specific  sensa- 
tion of  being  hypnotized 
All  you  feel  is  a  listless- 
ness  and  great  relaxation. 
After  you  have  followed 
this  program  for  a  week  or 
so  you  can  test  yourself  by 
telling  your  finger  to  feel 
tingly.  If  it  does,  it  means 
that  you  are  hypnotized.  If 
it  does  not,  either  you  are 
skeptical  or  have  not  kept 
at  it  long  enough. 

Incidentally,  you  can 


use  this  method  to  help 
you  when  you  are  study- 
ing, by  letting  you  concen- 
trate when  there  are  many 
things  going  on  around 
you. 

If  you  like,  you  can 
record  the  words  you  are 
going  to  say,  in  a  low 
monotonous  voice,  or  you 
can    even    read    them    to 


yourself  aloud  or  silently. 
It  may  take  a  little  longer, 
but  it  may  be  easier  for 
you. 
How  To 
Hypnotize  Yourself 

1 ,  Select  a  place  or 
room  in  your  home  where 
you  can  be  reasonably 
sure  that  you  will  not  be 
distracted   by  the  tele- 


phone or  other  unneces- 
sary noises  or  interrup- 
tions. It  will  help  to  draw 
the  blinds  or  subdue  the 
lights,  Soft  music  often 
puts  some  people  more 
quickly  into  a  state  of 
hypnotic  relaxation.  You 
may  want  to  experiment 
by  selecting  a  type  of 
music  that  is  soothing  and 


NEW  CODE  SYSTEM 

Now  you  ran  learn  the  code  in  a  fraction  of  the  time  it 
used  to  take! 

four  speeds 
available 

Plays  on  any  cassette  pfayer  so  you  can 
practice  anywhere  anytime! 


LZ 


Q  5  WPM  This  is  the  beginning  tape  for 
people  who  do  not  know  the  code  at  aJK  It  takes 
them  through  the  26  letters,  10  numbers  and 
necessary  punctuation,  complete  with  practice 
every  step  of  the  way  using  the  newest  blitz 
teaching  techniques,  It  is  almost  miraculous!  In 
one  hour  many  people  —  including  kids  of  ten  — 
are  able  to  master  the  code.  The  ease  of  learning 
gives  confidence  to  beginners  who  might  otherwise 
drop  out. 

14  WPM  Code  groups  again,  at  a  brisk  14 
per  so  you  will  be  at  ease  when  you  sit  down  in 
front  of  the  steely  eyed  government  inspector  and 
he  starts  sending  you  plain  language  at  only  1 3  per. 
You  need  this  extra  margin  to  overcome  the  panic 
which  is  universal  in  the  test  situations.  When 
you've  spent  your  money  and  time  to  take  the  test 
you'H  thank  heavens  you  had  this  back  breaking 
tape. 


D  6  WPM  This  is  the  practice  tape  for  the 
Novice  and  Technician  licenses.  It  is  made  up  of 
one  solid  hour  of  code,  sent  at  the  official  FCC 
standard  (no  other  tape  we've  heard  uses  these 
standards,  so  many  people  flunk  the  code  when 
they  are  suddenly  —  under  pressure  —  faced  with 
characters  sent  at  13  wpm  and  spaced  for  5  wpm). 
This  tape  is  not  memorizable,  unlike  the  zany  5 
wpm  tape,  since  the  code  groups  are  entirely 
random  characters  sent  in  groups  of  five.  Practice 
this  one  during  lunch,  while  in  the  car,  anywhere 
and  you'll  be  more  than  prepared  for  the  easy  FCC 
exam, 

21  WPM  Code  is  what  gets  you  when  you 
go  for  the  Extra  Class  license.  It  is  so  embarrassing 
to  panic  out  just  because  you  didn't  prepare 
yourself  with  this  tape.  Though  this  is  only  one 
word  faster,  the  code  groups  are  so  difficult  that 
you'll  almost  fall  asleep  copying  the  FCC  stuff  by 
comparison.  Users  report  that  they  can'l  believe 
how  easy  20  per  really  is  with  this  fantastic  one 
hour  tape.  No  one  who  can  copy  these  tapes  can 
possibly  fail  the  FCC  test.  Remove  all  fear  of  the 
code  forever  with  these  tapes. 


ONLY  $3,95!  73  is  in  the  publishing  business,  not 
tapes,  so  these  are  priced  much  lower  than  anyone 
else  could  sell  them*  Have  you  ever  seen  one  hour 
cassettes  for  under  $6? 


ORDER  NOW! 


1  Name    _ 
[  Address 

|  City    


Call 


Stale- 
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conducive  to  "sleep- 
like" relaxation. 

2.  Lie  down  on  a  bed  or 
comfortable  couch  or 
semr-reclining  chair,  plac- 
ing your  feet  on  a  hassock 
or  some  other  firm  object 
serving  the  same  purpose. 
Loosen  all  tight  clothes. 

3  Take  three  deep 
breaths     Breathe    deeply 


and  slowly. 

4,  Close  your  eyes. 

5.  Say  to  yourself,  as  if 
to  another  person  (your 
subconscious  mind): 

"You  are  going  to  relax 
all  the  muscles  of  your 
body  ...  starting  from  your 
head  to  your  feet  ...  The 
muscles  of  your  face  and 
neck  are  relaxing  ...  The 


muscles  of  your  shoulders 
and  chest  are  relaxed  .,. 
You're  beginning  to  feel 
free  of  all  muscle  tension 
...  Your  arms  feel  limp 
and  relaxed  ...  The  mus- 
cles of  your  thighs,  legs 
and  feet  are  relaxed,  As 
you  breathe  deeply  and 
slowly,  your  entire  body  is 
completely    relaxed.    You 
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feel  calm  and  relaxed  a 

over." 

Rapid  Method 

Of  Hypnosis 

After  you  have  prac- 
ticed the  prescribed  metlv 
od  of  relaxing  yourself 
each  day  for  more  than  a 
week,  and  you  are  satis- 
fied that  you  are  able  to 
relax  completely,  you  are 
ready  to  use  a  more  rapid 
method  of  autorelaxation. 

Say  to  yourself,  "You 
are  going  into  relaxation 
at  the  count  of  three.  One 
-  two  -  three/' 

Rapid  relaxation  can 
also  be  achieved  in  the 
waking  state.  You  give 
yourself  the  count  and 
quickly  experience  a  re- 
laxed feeling  throughout 
your  body.  Your  mind 
suddenly  becomes  relaxed 
and  receptive  to  sugges- 
tions. You  suggest  to 
yourself  that  hereafter 
whenever  you  use  the 
work  "Relax/'  the  relaxa- 
tion will  occur  instantly.  If 
you  are  walking  or  sitting, 

you  naturally  are  going  to 
keep  your  eyes  open.  You 
tell  yourself  that  you  are 
completely  aware  of  your 
surroundings  at  all  times, 
and  that  you  are  in  full 
control  of  your  mind, 
except  that  you  are  in  a 
state  of  self-induced  relax- 
ation as  well  as  a  state  of 
increased  receptivity  to 
self-given  suggestions. 
Once  you  have  practiced 
this  rapid  method  of 
hypnotically  induced  re- 
laxation, you  are  ready 
now  to  make  good  use  of 
your  subconscious  mind 
by  giving  it  suggestions. 
Your  subconscious  mind 
will  do  for  you  what  you 
want  it  to  do.  By  repeating 
and  repeating  a  given 
suggestion  to  your  sub- 
conscious mind,  you  will 
accomplish  your  objective. 
Twenty  percent  of  the 
population  are  extremely 
easy  to  hypnotize.  These 
are  the  ones  who  enjoyed 
the  play,  Harvey ,  with  the 
big  "invisible"     rabbit. 
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They  could  actually  see 
him.  They  are  the  people 
who  enjoy  eating  in  res- 
taurants where  the  menu 
and  signs  tell  you  how 
wonderful  the  food  is  and 
the  fabulous  taste  of 
everything  you  eat.  My 
sister  is  one  of  these.  She 
enjoys  everything  if  the 
signs  tell  her  she  will.  I 
am  of  the  20  percent 
which  are  hard  to  hypno- 
tize. No  matter  what  the 
menu  says,  if  the  food  is 
not  up  to  standard,  noth- 
ing on  the  menu  can  make 
me  enjoy  it. 

The  second  20  percent 
are  relatively  easy  to 
hypnotize,  but  cannot 
have  hallucinations.  1  be- 
lieve that  these  two 
groups,  of  40  percent,  are 
the  ones  who  will  benefit 
most  from  this  folio.  They 
are  most  likely  to  be  afraid 
of  examinations,  and  pay 
too  much  attention  to 
remarks  in  class  and 
elsewhere  about  how  hard 
the  exams  are. 

By  all  means  do  not  tell 
anyone  you  are  studying 
this  article.  Many  of  them 
will  ridicule  it,  either 
because  they  don't  under- 
stand it  or  because  they 
want  to  downgrade  your 
ability  to  make  themselves 
feel  good  These  negative 
comments  and  influences 
will  cancel  part  of  the 
positive  influences  I  am 
trying  to  give  you,  if  you 
are  suggestible,  and  cause 
you  to  fail.  You  MUST 
think  positive  —  that  you 
KNOW  that  you  will  pass, 
or  this  is  wasted. 

Remember  that  under 
hypnosis  you  could  recall 
everything  you  had  seen 
or  heard  all  your  life?  If 
you  were  to  pass  a  man  on 
the  street  and  glance  at 
him.,  a  hypnotist  could 
have  you  recall  every 
detail  of  his  appearance. 
You  could  tell  what  sort  of 
socks  and  tie  he  wore,  the 
color  of  his  eyes,  and 
every  detail  of  his  dress 
The  same  thing  happens 


when  you  look  at  a  book, 
or  a  newspaper.  If  you 
read  an  item  in  a  news- 
paper, you  are  also  scan- 
ning all  the  other  material 
on  the  page,  If  there  is  an 
item  about  a  red-haired 
man  committing  a  mur- 
der, you  may  find  that  you 
have  a  feeling  against 
red-headed  men,  and  you 


will  never  know  why. 

So,  now  let's  glance  at 
each  page  of  our  book 
which  deals  with  the 
subject  of  our  examina- 
tion, deliberately  turning 
the  pages  slowly  and 
glancing  at  the  whole 
page.  Do  not  try  to  read 
anything  on  the  page,  just 
'microfilm'     it  with  your 


eyes  This  will  put  the 
entire  subject  in  close 
proximity  with  each  part 
of  it,  so  when  you  go  to 
recall  it,  you  can  quickly 
scan  it  for  your  answer,  t 
use  the  word  scan,  but  the 
speed  of  scanning  is  faster 
than  any  computer. 

It  is  absolutely  essential 
that  you  believe  you  are 
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going  to  pass  the  examin- 
ation. When  I  go  into  an 
examination  room,  I 
KNOW  I  am  going  to 
pass.  It  never  even  occurs 
to  me  that  I  would  fail.  I 
don't  always  make  perfect 
grades,  but  I  always  pass. 
Any  feeling  that  there  is 
any  doubt  about  it  tends 
to   inhibit   your  recall.    If 


anyone  asks  if  you  are 
worried,  just  smile  and 
say,  "No." 

Each  night  when  you  go 
to  bed,  give  yourself  the 
key  word,  "Relax,"  and 
say,  "When  I  wake  up  I 
will  feel  wonderful,  and 
full  of  energy,  and  have 
confidence  that  I  will  pass 
my  exam/    When  you  go 


to  take  your  exam,  you 
will  know  that  you  have 
everything  you  need  to 
know  in  your  mind,  and  all 
you  have  to  do  is  say, 
"Relax/'  and  tell  your 
subconscious  to  give  you 
the  answers. 

After  you  have  complet- 
ed giving  yourself  post- 
hypnotic   suggestion. 
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Lucky  for  you  we  still  have  atlases.  These  are  not 
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in  the  sky  of  a  very  avid  73  reader.  Upon  investigation  it  was  ascertained  that  said  ex-ham 
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either  in  the  sleep-like  or 
waking  state,  you  can  tell 
yourself  that  at  the  slow 
count  of  ten,  you  will 
rouse  yourself  from  the 
self-hypnotic  state  with  a 
feeling  of  emotional  well- 
being,  inspired  by  the 
conviction  that  you  are 
going  to  benefit  immense- 
ly from  the  application  of 
the  particular  suggestions 
you  have  given  yourself. 

When  you  start,  take 
each  question,  read  it 
carefully,  watching  for 
tricky  wording.  Be  sure 
you  know  exactly  what  the 
question  is.  Then  look  at 
the  multiple  choices  If 
you  cannot  answer  a 
question  at  once,  go  on  to 
the  next  but  put  a  little 
mark  at  the  left  of  the 
question.  Don't  waste 
time  now.  This  is  one  of 
the  big  mistakes  most 
people  make.  They  get 
stuck  on  something  they 
don't  know  and  don't  have 
enough  time  at  the  end  to 
answer  the  last  questions 

Go  ahead  and  answer 
all  the  questions  you  can, 
and  then  go  back  and  pick 
out  the  ones  you  could  not 
answer.  First,  try  to 
eliminate  the  two  impos- 
sible answers.  That  will 
leave  three.  Two  of  them 
will  look  like  the  right 
answer,  probably.  Guess 
on  one  if  you  don't  know 
the  answer.  Do  NOT  leave 
any  question  with  NO 
answer.  All  examinations 
are  designed  to  allow  for 
guessing.  If  you  were  to 
guess  at  all  100  questions, 
you  would  likely  get  a 
grade  of  20%.  If  you  can 
eliminate  the  two  impos- 
sible answers  and  guess 
out  of  the  three  left,  you 
will  get  one  of  three  right. 

Usually  70%  is  passing. 
This  means  that  you  can 
have  30  questions  out  of  a 
hundred  that  you  can 
miss.  If  you  guess  wisely, 
you  can  probably  guess 
ten  of  the  thirty  right.  This 
would  give  you  80%. 

All  of  this  assumes  that 
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you  make  a  serious  effort 
to  study  the  subject  thor- 
oughly. It  would  take  first 
class  hypnosis  for  you  to 
glance  through  a  strange 
book  and  pass  an  exam, 
but  with  the  right  train- 
ing, you  could  probably  do 
it. 
For  Radio  License  Exams 

Now  for  the  code  part  of 
the  exam,  The  same  rules 
apply  here.  You  must  go 
in  with  the  conviction  that 
you  will  pass.  You  will 
have  five  minutes  to  copy. 
Do  not  copy  anything  for 
at  least  a  minute,  perhaps 
two.  Get  the  feel  of  what 
they  are  sending.  Just 
get  used  to  the  sound  and 
the  speed.  Remember, 
you  only  need  one  minute 
of  solid  copy.  Pick  a  pause 
and  start  in.  Copy  the  best 
you  can  for  about  a  minute 
and  a  half.  Then  stop  and 
look  back  over  your  copy. 
You  may  find  you  have 
made  an  "e"  look  like  an 
"i  '  Correct  it.  Just  try  to 
fix  any  uncertain  letters 
that  may  make  the  exam- 
iner wonder  what  you 
meant  Tell  your  subcon- 
scious to  time  you. 

Before  you  go  to  take 
the  exam,  try  timing 
yourself  by  relaxing  and 
see  how  close  you  come,  I 
can  come  to  within  a  few 
seconds  this  way.  Practice 
a  little  Starting  to  copy 
when  the  code  starts 
coming  is  very  unsettling. 
You  are  surprised  by  the 
echo  in  the  room,  or  the 
charcter  of  the  sending, 
and  at  the  same  time 
trying  to  put  down  what 
you  are  reading. 

Use  the  hypnosis  in- 
structions when  you  are 
learning  the  code.  A  well 
known  hypnotist  found 
that  it  was  possible  to 
distort  time  to  the  extent 
that  you  could  practice 
listening  on  the  violin  in 
ten  seconds  what  should 
take  ten  minutes  to  study. 
This  would  mean  that  you 
could,  under  hypnosis, 
copy  five  words  a  second 


instead  of  five  words  a 
minute,  and  this  would 
mean  reading  300  words 
per  minute  instead  of  five. 
Think  about  that  for  a 
while   ■ 
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Que  to  increased  costs,  orders  under 
57.00  add  $1,00  postage  and  handling 
Residents  of  California  add  sales  tax 
S10  minimum  on  C,0,D.'s. 

SEM)  FOR  FKEE  FlYIM 
Rail   orders  to: 

P.O.   Box  4177B     tmx  *  910-367-3521 
Sacramento.*  CA 

95341 


Phone  m6)  334-2151 


MHz  Counter 

11C05  Fairchild  l&ta  Divide  By  Fo*r 

-DC  to  1000  mi  operation 

-AC  or  X  coupled 

-Voltage  coapen sated 

-TTL  or  ECL  power  supply 

-50  ohm  drive  output 

-Lead  compatible  with  Plessy  SP613 

•True  and  complement  ECL  outputs 

-14  Pin  DIP 

-Data  and  application  notes 

Each  $49,95 


1  AMP  RECTIFIER 

1N4007  1KV  PRY   SALE  bACH  ^13 


CMOS 

CD4Q01     S  .23     CP4023  %  ,29 

CD400?          .29     CD4024  1>50 

CD4011          .29     74C30  .65 

CD4012          ,29     74C160  3.00 


25K  Trimmer 

PRINTED  CIRCUIT  80ARD  TYPE 
EACH  J. 20  10  FOR  $1.50 


NATIONAL  MOS  TO-5 

Dynamic  shift  registers 


dual 
dual 

MH5Q06  dual 

1*45013 

hfoOiv 


SO 

100 

100 

10?« 

512 


bit 
bit 
bit 
bit 
bit 


11.25 
1.75 
1.50 
2.25 

1.00 


Static  shift  registers 
MK504     dual    16       bit     II. 50 
W505     dual    32       bit       1.75 
MH55Q     dual  differential 

analog  switch   2.50 


Rectifiers 


testing 
indicates  1200  volts 
or  better,  Satisfac- 
tion guaranteed. 

15  for  $1.00 
100  for  S5.00 


Brand  New  From         WorB    MBfTTGriBS 

Fairchild  -  93410  -  256x4  RAM  (256  word  k  1  bit) 

"TuTly  Decoded,  High  Speed  (40  ns), 

^^^M|       Open  Collector  Output.      I&  Pin  DIP 

■Pfjlfn?  i  data.         ONLY  $2.25     10/S1B.95 


1702  -  2048  BIT  PflOM 


2K  Static  Units, 
Ultra- Violet  Light  Erasable,  jggs 


HVS0  fted  EKfttlng    S  .20 
10-4  «a  f  2¥        10/S1.2^ 


MAN  4  7-Segment,  0-9  plus  letters. 
Right-hand  decimal  point.  Snaps  fn  14- 
pin  DIP  socket  or  Hoi ex.  IC  voltage  re~ 
qui  regents.  Ideal  for  desk  or  pocket 
calculators: 


EACH  SI. 2D 


10  Oft  MORE  $1.00  EACH 


MV5024  Red  TO- IS       $  ,35 
Hlgn  Dome  10/12.95 

LED*s 

HEW!!         aLilLl^  3 

Jumbo  Bright  Green  LED     S  .35 

,  ZH  diameter,  40  ma.  4  for  II.  DC 


3  Amp  Power  Silicon  Rectifiers 

MARKED    EPOXY   AXIAL   PACKAGE 


PAY  PRICE 

100. ...,,$.10 

£  t^J  *    ■  *  »  ■  m       ¥  +« 

400 -IS 

600 23 


I'M 

800,, 

1000. 

1200. 

1500. 


PRICE 
,.S.3D 
.,  .40 
..   ,50 


signal  diodes 
leads  spaced  ■ 


RAYKMN914  silicon 
in  on  e  package.     24 
1";  no  common  connec- 
tions. 

EACH...    S  .25 
10  FOR  tt.25 


MONVr   MCX  GUARANTEE  OM  ALL  GOODS  I 


7400  -20  7  hH5t  .25 

74*H*Q  .30  7*53  .20 

7*01  .20  7454  .20 

7AB01  .25  74L54  .25 

7402  .25  74135  *25 

7403  .25  746Q  At 

7404  .25  741,71  .25 
74H04  .30  7472  .40 

7405  .30  74L72  .60 

7406  .40  7473  ,35 
7408  .30  74L73  .75 
74UOB  .30  7474  .45 
7410  ,20  74H74  .75 
7413  ,75  7475  ,BC 
7417  .40  7476  ,55 
7420  .20  74L76  .70 
74L20  .30  74SO  .50 
74H20  .30  H83  .70 
74B22  .30  7489  3.00 
7430  .20  7490  1. 00 
74*30  -3D  7*13  .65 
74L30  .30  7493  1.00 
7440  .20  7495  .65 
744140  .30  74U5  1.00 
7442  1,00  74107  .35 
7447  1,50  74145  1.25 

7450  .20  74160  1,00 
74850  .30  74193  1.50 

7451  ,20  74195  .65 

7400   Series  DIP 


CD- 2  Counter  Kit 

This  ki  t  provides  a  highly  sophisticated  display 
section  nodule  for  clocks %  counters,  or  other  nu- 
merical display  needs.  The  unit  Is  ,B*  wide  and 
4  3/8"  long.  A  single  5-volt  power  source  powers 
both  the  ECs  and  the  display  tube.  It  can  attain 
typical  count  rates*  of  up  to  3D  H*tt  and  also  has 
a  lamp  test,  causing  all  7  segments  to  tight.  Kit 
includes  a  2-sided  (with  plated  thru  holes)  fiber- 
glass printed  cl  rcuit  board,  a  7490*  a  7475 1  a 
7447,  a  DR2010  RCA  Numitron  display  tube,  complete 
instructions,  and  enough  MQLEJC  pins  for  the  ICs,., 
NOTE:  boards  can  be  supplied  in  a  single  panel  of 
up  to  10  digits  (with  al  1  interconnects);  there- 
fore ,  when  ordering,  please  specif  Jr  whether  you 
want  them  i  n  single  panels  or  in  one  mu  1  t  1  pie 
digit  board.  Not  specifying  will  result  In  ship- 
ping delay. 

COMPLETE  KIT  0«LY  SI0.95 
FULLY-ASSEKBLED         ^=: 
UNIT  115,00  "it 

Boards  supplied  separately  *  12.50  per  digit. 


NE555 
NE560 
NE561 

ME  565 
NE&66 


•  «ii 


709 
710 
711 
723 
741 


LI     N    E    A    R    S 


Precis  ton  timer.*...,,.. 
Phase  lock  loop  DIP..... 
Phase  lock  loop  DIP.-... 
Phase  lock  loop  .,.. 
Function  generator  TO- 5. 

Tone  decoder  T0-5 

Popular  Op  Amp  DIP , 

Voltage  comparator  DIP....... 

Dual  comparator  DIP......,,.. 


*.■.*■,. 


4  m  m  m  #•  m 


MM*...... 


m    m    *    w    +    * 


■llll* 


.90 

2.95 

3.00 

2.95 

3.50 

3,50 

,40 

.60 

,45 


Precision  voltage  regulator  DIP IhOO 

Op  amp  TQ-&/MINI  PIP 35 


743        Op  Amp  T0*5 ..,,.,,...  ..*,,  .4.** .     .80 

CA301B  2  Isolated  transistors  and  a  Darling- 
ton-connected transistor  pair..,,,.   1,00 


CA3045 

LM100 

LM105 

LH302 

LH308 

LH309H 

UGQ99L 

UOll 

LM370 

LN380 

LN1595 

MCI536T 


5  NP«  transi stor  array. .... 

Positive  DC  regulator  TO-5 

Voltage  regulator * 

Dp  tap  voltage  follower  TO-5,.. 

5¥  200  NA  power  supply  TO-5..*, 
5V  1A  power  supply  module  TO-3. 

Comparator    wini  . — 

AGC  amp f 1 t * e r ,,,............**, 

2-uatt  Audio  tap 

4-Quadrant  multiplier. *.. 


f.  -  ■  ■  i 

s.  ■  *  *  1 

i  ■  m  m  h 

i.  *  i  ■  i 


i  t  -  ■  ■  ■ 


TV*..«.^««* 


1.00 
1.00 
1.25 
1.25 
2.00 
1.00 
1,00 
1.75 
1.75 
1.75 
1.70 
1.35 
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Bob  Margolin  W2SDU 

P  O   Box  36 

Belle  Mead  NJ  O8S02 


County  Hunting 

Remember  how  you 
counted  the  days  waiting 
for  your  ticket  to  finally 
arrive?  Recall  the  first  time 
you  fired  up  your  rig „. 
your  first  QSO.your  first 
real  DX.*, those  elusive 
last  states  and  countries 
you  needed  for  the  WAS 
and  DXCC  you  wanted  so 
badly?  When  you  think 
about  it,  if  you're  like 
most  of  us,  you  constantly 
set  goals  for  yourself. 
Maybe  it's  making  the  DX 
Honor  Roll  or  the  BPL 
Medallion    or    coming    in 


first  in  the  Sweepstakes  or 
just  being  the  best  opera- 
tor you  can,  Whatever  the 
goal,  whether  you  achieve 
it  or  not,  it  eventually 
loses  its  importance. 
Normally  you  just  set  a 
new  goal.  But,  sometimes 
there  just  doesn't  seem  to 
be  anything  worth  getting 
excited  about;  hamming 
isn't  any  fun  anymore, 
Well,  if  you're  looking  for 
a  real  challenge,  some- 
thing that  will  provide  lots 
of  competition,  require 
good  operating  skills  and 
endurance,  yet  provide 
numerous  rewards  and 
lots  of  fun,  you've  found 
it!  It's  called  county 
hunting. 

County  hunting  is  kind 
of  like  working  all  states  61 


OS)jpGD[^rig(^ 


Assemble  your  own  electronic 
Ping-Pang  unil  thai  connect! 
to  any  TV.   It's  easy! 
CampEuto  plans,  p/c  boards, 
preassarnbted  fit  finiihad  units. 
Our  design*  include  challenging 
-J*£*£i  aame  Action,  a  computer - 

control  paddle  sound  effects 
Si  on-screen  scoring.    Exerting1 

Build  the  basic  unit  For  aboui 
S40  in  common  components. 

Send  S27.5G  for  "Superset" 
p/c  board  I  with  aligned  hofiz. 
&  vert,  oscillators}  &  plans  .  - 
Of  .  .  .  send  St. 00  (refundable! 
for  circuit  diagram  &  info 
packet  of  p/c  board i,  plans, 

ries  &  completed  units. 


P.O.  Bo*  4204  S 
Mountain  View    CA  94O40 


SI  for  tc  hematic  digram  &  info 
pack  ! refundable  an  ptitcrwnei 


I 
I 


or  62  times  over,  or  if  you 
prefer,  like  making  the  DX 
Honor  Roll  ten  times.  All 
you  have  to  do  is  work  a 
station  in  each  and  every 
one  of  the  3076  counties 
evenly  distributed 
throughout  the  United 
States.  Sound  interesting? 
It's  quite  a  challenge 
Only  about  120  hams  have 
managed  to  do  it.  But 
don't  let  that  discourage 
you  because  that  exclusive 
group  includes  a  ZL1  and 
a  C4.  And  if  they  could  do 
it  with  the  propagation 
we've  been  having,  any- 
body can  do  it. 

Of  course,  achieving  a 
goal  isn't  much  fun  if  you 
don't  have  something 
tangible  to  show  for  your 
efforts.  Fortunately,  there 
are  two  rather  attractive 
awards  being  offered  by 
well  known  organizations 
to  those  who  manage  the 
feat.  Both  award  pro- 
grams begin  with  an 
initial  requirement  of  sev- 
eral hundred  counties,  for 
which  you  receive  large 
certificates  you'll  be 
proud  to  display  in  your 
shack.  As  you  add  more 
counties  to  your  total,  you 
receive  special  seals  to  be 
applied  to  your  certifi- 
cates. Finally,  when  you 
finish  them  all,  you  re- 
ceive beautiful  wall 
plaques. 

While  the  two  award 
programs  differ  in  some 
important  details,  both 
permit  you  to  claim  every 
contact  you  ever  made,  or 
ever  will  make  regardless 
of  your  call  or  QTH  at  the 
time.  The  only  require- 
ment is,  of  course,  some 
proof  that  the  contact  was 
made.  But  more  about  the 
nitty-gritty  later.  If  you're 
like  most  hams,  you've 
got  a  shoebox  full  of  old 
QSL  cards  and  old  log 
books  buried  in  a  closet 
somewhere.  If  you  do, 
you're  off  to  a  good  start. 
But  whether  you  want  to 
use  those  old  contacts  or 
start  from  scratch,  you're 
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going  to  need  a  reliable 
means  of  determining  in 
just  what  county  each 
station  you  work  resides. 
Of  course,  if  he  tells  you 
or  has  it  printed  on  his 
QSL  card,  there's  no 
problem.  This  isn't  the 
usual  situation  though. 
That's  why  sooner  or  later 
you'll  want  to  get  your 
hands  on  the  "Directory 
of  Post  Off  ices' \  available 
from  the  Government 
Printing  Office  under  the 
stock  number  3900-00242 
for  $4.25.  This  marvelous 
publication  lists  every 
Post  Office  in  the  U.S.  as 
well  as  the  county  in 
which  it  is  located. 
The  Rewards 

Once  you've  got  your- 
self squared  away,  you'll 
want  to  decide  which  of 
the  two  available  awards 
you  want  to  go  after, 
There  is,  of  course,  noth- 
ing to  prevent  you  from 
going  after  both  of  them 
simultaneously  —  as  long 
as  you  keep  the  different 
requirements  for  each  in 
mind.  The  better  known  of 
the  two  is  the  United 
States  of  America  Coun- 
ties Award  (USA-CA) 
sponsored  by  CQ  Maga- 
zine, This  certificate  is 
printed  in  four  colors  on 
white  parchment-like 
stock  measuring  14  inches 
wide  by  22 Vi  inches  high. 
The  design  features  full- 
color  illustrations  of  all  50 
state  flags.  You  can  get  it 
by  submitting  proof  of 
having  had  two-way  con- 
tacts with  amateur  sta- 
tions in  500  counties.  If 
you  qualify  and  so  desire, 
you  can  have  your  certifi- 
cate endorsed  for  all  one 
band,  all  one  mode, 
and/or  all  mobile  con- 
tacts. There  is  no  mini- 
mum signal  report  requir- 
ed. You  must,  however, 
have  QSL  cards  in  your 
possession  for  each  county 
claimed,  But  you  don't 
have  to  submit  them  with 
your  application.  Certifi- 
cation "by    two    General    or 


higher  class  hams  is 
sufficient.  If  by  chance 
you  contacted  a  mobile 
station  that  just  happened 
to  be  parked  on  a  county 
line,  you  may  claim  all  the 
counties  in  which  a  piece 
of  the  mobile  resided.  It's 
sort  of  like  getting  two  or 
more  for  the  price  of  one, 
but   the   mobile   operator 


must  indicate  clearly  on 
the  QSL  which  counties 
may  be  claimed. 

To  apply  for  this  award, 
you  must  use  a  special 
record  book  available  for 
$1.00  from  the  sponsor. 
Complete  rules  and  pro- 
cedures for  the  awards  are 
contained  in  this  record 
book.  After  the  initial  500 


counties  have  been 
worked,  you  can  submit 
additional  500  county  lists 
for  the  higher  class  seals. 
These  higher  class  appli- 
cations can  be  made  using 
the  record  books,  but  a 
self-prepared  list  is  ac- 
ceptable. 

The  other  award  is  the 
United     States     County 
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1976  and  your  BICEN- 
TENNIAL Callsigns  are 
almost  here! 

ORDER  your  QSL  cards 
immediately  to  be  sure  you 
have  them  in  time-  Try  to  be 
the  first  {this  time)  in  your 
area  with  a  special 
BICENTENNIAL  QSL  card. 

These  cards  are  gorgeous  — 
red,  white  and  blue  (you  were 
expecting  fuscia  and  mauve?). 
And  they  are  100%  custom 
made  -  - .  with  the  exception 
of  the  bicentennial  design  and 
contact  report  form  on  the 
back  . . ,  you  can  have  your 
own  call  letters  (unless  you'd 
rather  be  AC2NSD/1  for  a 
year  (which  is  no  bargain, 
believe  it). 

You  also  get  your  own  name  and  address  on  the  card  (unless  you  happen  to  be 
another  Wayne  Green,  which  happens)- 

These  cards  are  ganged  up  into  large  batches  and  run  off  the  73  presses  in 
between  other  work,  so  you  don't  get  real  fast  delivery,  but  you  do  end  up  with  a 
fantastic  QSL  at  a  ridiculously  low  price  (and  there  are  a  lot  of  fans  for  that  sort  of 
service  these  days).  Somewhere  in  between  producing  73  and  BYTE,  the  staff 
manages  to  get  QSLs  set  up  and  printed  It's  a  living. 

Suggestion:  order  today,  right  now,  not  later,  not  next  week.  Send  cash,  check, 

money  order,  stamps,  IRCs,  Master  Charge  or  BankAmericard  numbers  . 

something  negotiable.  *nr<*m       ^^h.w 

*      y  ORDER -AND  PAY 

I    9^0  rards  £    7  50 

AMOUNT  ENCLOSED  $ pn  

_J    500  cards $12.50 

□  1000  cards  .  . $20.00 


1 77ft 


IB  70 


ilk 
1970 


official  order  blank  (any  other  will  do  as  well) 
Please  indicate  correct  bicentennial  prefix  for  your  call. 


Name, 


Call 


Address  (keep  it  as  short  as  you  can) 


City 


State 


Zip 


QSL  CARDS        73  MAGAZINE  PETERBOROUGH   NH  03458  USA 

Domestic  orders  only, 
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Hunter's  Award  (US- 
CHA)  sponsored  by  the 
Certificate  Hunter's  Club. 
This  certificate  is  printed 
in  black  on  an  off-white 
parchment -like  stock 
measuring  22Vi  inches 
wide  by  17V?"  high.  The 
design     features    an    outline 

map  of  the  U.S.  with  each 
county    defined    and    la- 

beled.   It  is  intended  that 


as  the  county  hunter 
moves  from  class  to  class 
in  his  quest  for  the  magic 
3076,  he  will  color  in  each 
new  group  of  counties  in  a 
different  color.  The  end 
effect  is  a  mosaic-like 
color  map  of  the  U.S.  You 
can  get  it  by  submitting 
proof  of  having  had  two- 
way  contacts  with  amateur 
stations   in    300  counties. 


However,  U.S.  hams  must 
include  at  least  one  county 
from  each  of  the  50  states. 
In  other  words,  you've  got 
to  work  all  states  before 
you  can  get  started  on  this 
one.  DX  stations,  though, 
get  a  break.  They  need 
onty  include  counties  from 
30  states.  Any  contact 
may  be  claimed,  but  at 
least   a   3x3    report    each 


i 
i 


i 
i 
i 
i 

i 

i 
i 
i 
• 
i 
i 
i 


i 

i 
i 
i 
i 

i 
i 

i 

i 
i 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
i 
I 
I 
I 
I 
I 
I 
I 
• 
I 
I 
• 


i 

l 
I 
I 

I 
I 


I 
I 
I 
I 

I 
I 
I 
I 


i 
I 
I 

I 
I 
I 


mates 
wanted. 


And.  we'll  promise  you  only  one  ihing.  The  most  adventurous  vacation  you  have 
ever  ex perie need.  Hop  aboard  our  schooner  for  10  sunfilled  days  and  moonlit  nights, 
A  congenial  group  of  shipmates  now  forming  and  setting  their  heading  for  Saba, 
Grenada,  Si.  Lucia,  Guadaloupe.  And,  Dutch  St.  Maarten.  And,  French  Martinique. 
Explore  pink,  white  and  black  sand  beaches.  Scale  the  cliffs,  climb  a  volcano*  prowl 
old  forts  and  quaint  towns.  Hoi  si  the  sails,  take  a  turn  at  the  wheel  or  feel  on  the 
rail  and  let  us  do  the  work.  Then  limbo  to  a  steel  band  and  fall  asleep  under  a  star 
spangled  Caribbean  sky.Sharef  rum  S250.  If  you  have  the  spirit,,  .come  Windjammin'... 
a  true  life  adventure,  This  coupon  will  bring  you  a  full  color  adventure  brochure. 

SPECIAL  HAM  DISCOUNT 
Send  mi.*  your  color  brochure  on  10  day  'barefoot*  vacations  from  $250. 

S.i  UK"         - , _^ . ^_ 


Aiktres* 

CHy. 
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©  Windjammer  Cruises. 

Po.U  Off  ice  Box  120.  Dept  00,  Miami  Beach  Honda  33139. 
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way  is  required.  You  don't 
need  QSL  cards,  but  your 
log  must  contain  all  the 
required  data,  and  two 
General  or  higher  class 
hams  must  certify  it's  all 
there.  If  by  chance  you 
should  work  a  mobile 
station  that  just  happens 
to  be  parked  on  a  county 
line,  you  must  choose 
which  of  the  counties  you 
want  to  claim.  If  you  need 
all  the  counties  involved, 
you  must  establish  sep- 
arate contacts  for  each  of 
them  Sure  it's  crazy,  but 
that's  the  rule. 

To  apply  for  this  award, 
you  must  use  a  special 
record  form  set  available 
at  3/$100  from  Cliff 
Evans  K6BX.  Complete 
rules  and  procedures  are 
included  in  the  form. 
After  the  initial  300  coun- 
ties have  been  worked, 
you  can  submit  additional 
300  county  groups  for 
higher  class  seals,  but  you 
must  use  the  special  form 
set  for  each  application. 

Once  you've  decided 
which  of  the  two  awards 
you  want,  or  decide  to  go 
after  both  of  them,  you're 
ready  to  go,  You'll  very 
quickly  discover,  how- 
ever, why  only  120  or  so 
hams  managed  it.  For  one 
thing,  there  are  quite  a 
few  counties  in  this  coun- 
try that  contain  no  active 
hams  Even  when  there 
are  a  few  active  hams  in  a 
county,  it  may  still  be  out 
of  your  reach  because 
those  hams  operate  on 
bands  or  use  modes  you 
don't.  But,  if  you're  fairly 
active,  take  advantage  of 
state  QSO  parties  and 
similar  activities,  check 
into  state  and  regional 
traffic  nets,  and  partici- 
pate in  the  Field  Day 
contest,  you  stand  a  very 
good  chance  of  nailing 
down  a  couple  thousand 
counties  in  two  or  three 
years.  After  that,  they'll 
come  very,  very  slowly. 
Under  normal  circum- 
stances, it  should  take  you 
around  ten  years  to  finish 
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up.  Why?  Just  think  what 
the  odds  must  be  against 
your  randomly  tuning 
around  one  day  and  find- 
ing  a  mobile  calling  CQ 
from  the  one  county  in 
Montana  or  Wyoming  or 
wherever  you  need. 
The  Nets  —  Or  How  To 
Cut  It  Down  To 
Just  Four  or  Five  Years! 

Obviously  there  has  to 
be  a  better  way  —  and 
that  way  is  the  county 
hunters'  net.  Actually 
there  are  several  nets 
operating  in  the  CW  and 
SSB  segments  of  20,  40 
and  80.  The  best  known 
and  most  popular  of  the 
nets  is  the  20  meter 
Independent  County 

Hunters'  Net  (1CHN)  op- 
erating daily  at  14.337 
MHz.  It  normally  starts  up 
between  14:00  and  15:00 
UTC  and  continues  in 
operation  until  the  band 
folds  During  the  summer 
months  a  40  meter  ICHN 
operates  at  7.237  MHz. 
This  net  starts  up  around 
0100  UTC  and  continues 
in  operation  until  the  last 
county  hunter  pulls  the 
switch.  Both  of  these  nets 
are  truly  independent, 
having  no  affiliation  with 
any  organization  and  fol- 
lowing no  formal  operat- 
ing procedures.  Though 
both  will  accept  emer- 
gency traffic  and  render 
what  assistance  they  can, 
they  exist  primarily  to  get 
county  hunters  together 
with  mobile  stations, 

Another  net  that  plays 
an  important  role  in 
county  hunting  is  the 
CHC-FHC  Service  Net 
that  meets  daily  on  3.943 
MHz.  it  usually  starts  up 
around  8:00  pm  local  time 
and  runs  past  midnight. 
Depending  on  the  season 
of  the  year  and  propaga- 
tion conditions,  the  net  ts 
restricted  to  an  area  of 
only  a  few  hundred  miles 
diameter,  or  may  operate 
coast-to-coast  This  net, 
as  the  name  implies,  is  a 
function  of  the  Certificate 
Hunter's  Club,    Although 


it  will  accept  emergency 
and  time-controlled  traf- 
fic, its  prime  function  is  to 
aid  amateurs  in  their 
quest  for  the  thousands 
and  thousands  of  certifi- 
cates and  awards  avail- 
able to  the  ham  commun- 
ity. CHC  membership  is 
not  required;  everyone  is 
welcome  to  check  in. 
However,   since  only   a 


small  portion  of  the  avail- 
able awards  are  county 
oriented,  you  hear  a  lot  of 
non-county  hunting  activ- 
ity. Nevertheless,  at  one 
time  or  another,  just  about 
everyone  of  the  3076 
counties  have  run  on  the 
CHC-FHC  net. 

It  will  take  you  a  while 
to  get  used  to  the  rather 
haphazard    operations    of 


these  nets  Generally,  the 
process  begins  with  a 
county  hunter  picking  up 
net  control  and  getting  a 
couple  of  others  to  act  as 
relay  stations.  After  get- 
ting things  going,  the  net 
control  will  put  out  a 
"QRZ  mobiles"  call 
Those  mobiles  on  frequen- 
cy wanting  to  give  out 
contacts  from  their  coun- 
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ties  then  identify  them- 
selves and  standby ■  Nor- 
mally the  mobiles  are  run 
in  the  order  they  are 
acknowledged  by  net  con- 
trol, but  sometimes  the 
order  is  adjusted  to  allow 
for  differing  in-county 
times. 

The    run    itself    begins 
when    the    net    control 


announces  the  mobile's 
callsign  and  county,  has  it 
repeated  by  the  relay 
stations,  and  gives  the 
mobile  a  starting  time  in 
UTC  The  mobile  then 
puts  out  a  "QRZ  such- 
and -such  county,  such- 
and-such  state".  That's 
when  all  hell  breaks  loose! 
Unlike  the  more  sophisti- 


cated nets,  the  county 
hunters'  nets  have  no 
calling  order  —  it's  every 
ham  for  himself,  just  like  a 
DX  pile  up.  I  wonder  how 
many  hams  have  stum* 
bled  across  these  pile  ups 
only  to  go  away  mumbling 
to  themselves  when  they 
discovered  the  fuss  was 
over  a  W6  somewhere  in 
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California.  Adding  to  the 
fun  is  the  usual  20-over 
splatter  and  an  assort- 
ment of  carriers  as  well  as 
a  group  of  lids  whose  total 
ham  activity  seems  to  be 
tuning  up  and  saying 
"hello  test"  on  net  fre- 
quencies. No  one  knows 
why,  but  it  is  a  fact  that 
more  of  these  mental 
midgets  prefer  to  do  their 
things  on  the  county 
hunters'  nets  than  on  any 
other.  Even  with  the 
QRM,  the  mobile  opera- 
tors do  an  exceptionally 
fine  job  of  making  con- 
tacts, When  propagation 
makes  contacts  difficult, 
other  stations  on  the  net 
will  help  you  by  relaying 
the  mobile's  call,  county, 
state  and  any  other  need- 
ed information  But. 
you've  got  to  get  your 
signal  reports  across  with- 
out help  from  anyone.  If 
you  can't  exchange  the 
reports  by  yourself, 
you've  got  no  contact. 
However,  since  signal 
strength  can  vary  from 
minute  to  minute,  you'll 
get  a  second  chance  at  the 
end  of  the  run  if  time 
permits 
QSL  Cards  — 
How  To  Get  Them 

Getting  confirmations  is 
a  problem  that  plagues  all 
aspects  of  ham  radio,  Of 
course,  depending  on 
which  award  you  want, 
you  may  not  need  confirm- 
ations. But,  if  you  do  want 
them,  you're  going  to  have  to 
go  gel  them.  You  can't  just 
sit  back  and  wait  for  them  to 
magically  appear  in  your 
mailbox. 

One  method  that  works 
fairly  well  with  fixed 
stations  is  to  include  with 
your  own  QSL  a  self- 
addressed,  stamped  en- 
velope (SASE).  Of  course, 
you're  still  depending  on 
the  other  station  having 
QSL  cards,  and  being 
willing  to  take  the  time  to 
look  up  your  contact  in  his 
logbook  A  better  method, 
and  the  only  one  to  use 
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with  mobile  stations,  is  to 
prepare  a  QSL  from  the 
other  station  to  yourself. 
Since  your  purpose  is  to 
get  confirmations,  not 
pretty  multi-color  cards  to 
decorate  your  shack,  you 
can  use  a  simple  3x5  index 
card.  All  you  have  to  do  is 
list  all  the  required  data: 
the  other  station's  call- 
sign,  date  and  time  of 
QSO,  frequency  and 
mode,  signal  report  (the 
one  he  gave  you),  the 
county(s)  and  state(s)  he 
was  in,  and  clearly  indi- 
cate where  he  is  to  sign  if 
he  agrees  with  your  data. 
If  you  prefer,  you  can  use 
commercially  printed  re- 
ply cards  available  from 
WA2AMM,  K7LTV, 
K9EMV  and  others.  Put 
your  name,  address  and 
return  postage  on  the 
other  side  and  you're  in 
business. 
The  Bureaus 

Considering  that  you 
must  pay  letter  postage  to 
the  other  station  and 
postcard  postage  back  to 
yourself,  it's  going  to  cost 
quite  a  bit.  You  can  cut 
the  cost  down  by  waiting 
until  you've  worked  a 
station  numerous  times 
and  then  putting  all  the 
data  on  a  single  card.  The 
most  economical  way  to  do 
it,  though,  is  to  use  one  of 
the  two  county  hunters' 
QSL  bureaus.  The  best 
known  of  these  is  the 
Mobile  QSL  Bureau  oper- 
ated by  Dave  Manescu 
W6CCM+  This  is  the 
bureau  the  regulars  refer 
to  in  such  phrases  as  "via 
the  bureau",  and  'via 
Charlie  Charlie  Mike ". 
The  bureau  will  forward 
your  reply  cards  to  the 
appropriate  stations  and 
then  return  the  signed 
cards  to  you  for  just  6 
cents  each,  or  20  for 
$1,00,  Another  benefit 
you  derive  from  using  the 
bureau  is  the  certainty 
that  it  has  on  file  the  latest 
QTH  of  the  stations 
you've    worked.     Many 


mobilers  provide  the 
bureau  with  QTH  informa- 
tion about  portable  and 
extended  mobile  opera- 
tions to  which  you  would 
otherwise  have  no  access 
Since  it  is  expected  that 
you  will  want  to  send  the 
mobiler  your  own  QSL 
after  the  first  contact,  the 
bureau  will  forward  these 


"initial  contact"  cards 
free  of  charge  when  they 
accompany  your  reply 
cards  With  over  500 
active  county  hunter 
members,  the  bureau  can 
get  you  a  confirmation  for 
better  than  95%  of  your 
contacts.  Generally  speak- 
ing, if  the  bureau  can't  get 
you  a  confirmation,  forget 


it!  You  can  get  more 
information  about  its  op- 
eration by  sending  an 
SASE  to  PX)  Box  146, 
Lakeside  CA  92040, 

Bob  Schmarder 
WA2AEA  operates  the 
other  county  hunters'  QSL 
bureau,  the  QSL  Clearing 
House,  Its  operation  is 
very      similar     to     the 
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2  METER  CONVERTER  at  a  price 

you  can  afford 

MODEL 
C-144-A 

ONLY  $39:95 

Read  the  specifications  and  see  why 
it's  the  best  converter  value  available 
anywhere. 

VDujI-anrt  MOSFET  r.f.  stag*  wiih  «S<nfc 
pro  tec  led  input 

•  Dual-ante  MOSFET  mixer  lot  minimum 
cross  mo du I nt ion.  Every  converter  tested 
far  noise  figure  (2.5  3.0  riB  max  )  with 
Hewlett    Packard   none  measuring  tHfuip- 

mm*i 

•  6  Tuned  circuit! 

•  Maze  than  20  dB  gain.  .1  microvolt 
sen&MiviTv  gugranree  when  used  with 
receivers  hawing  1  mlcrovolT  or  better 
sensitivity. 

•  Complete  with  one  ,0O5"  plug-in  ciystal 
to  cover  144-14$  or  145-148  MHr  {be 
Sure  to  specify  which,  or  get  both  *oi  only 
$5-00  morel  Standard  output  is  For  78-30 
MH* 

•  16     gouge     .iluminum     case     with     BNG 
receptacles  and  anienna/powt  switch 
Measure*  3-1/7*'  *  2  3/4'   *  1-1/4  " 

IN  STOCK  NOW  FOR  IMMEDIATE  COD, 
SHIPMENT  CaU  Monday  through  Ft, day  9 
AM  to  A  PM  (21  2)  468  2720. 

VANGUARD  LABS 

196  23  Jamaica  Ave.,  Holhs,  New  York    1 1423 


GLOW*IN*THE 
DARKTTPADS 


GUARANTEED  RF  PROOF 
WILL  MODULATE  ANV  TRANSMITTER 

LED  TONE  &  BATTERY  INDICATOR.., 

AOJ,  LEVEL  CONTROL  6  46  VOC  *  1  %  rrtA  mi*. 

XTAL  CONTROLLED  DIGITAL  CMOS 


TEK  SERIES 
(AH  .40'   THtCKJ 


TEK  165 


TEK-125 
J3S" x?JS" 

$57,50 


TEfrlS 


TEK-165 
?Jii  "  *  2  JOB  " 

$65.00 


CLUB  discount 

ON  10   OR  MORE 


QO'fJffi 

9000 

QOOO 

oooo 


shipped 

FROM  STOCK 


SINGLE  UNIT  ASS  CASE 


FALSE  TONE  PROOF 


SCHEMATICS  FOR     3  WIRE     HOOKUP  ON  REQUEST 
SPECIFY  POS  OR  NEG  GROUND 


(Quantity  L  OEM  price*  on  application} 

(71416274287     -     IT14J  627  1753 
MONEY  BACK  GUARANTEE 


SEND  CHECK  or  M.Q.  (CA  RESIDENTS  ADD  6%  TAXJ 
WITH  MAKE  A  MODEL  OF  TRANSMITTER  TO: 


«,  ELECTROGRAM 


P.O      BOX    «G9 
CHI  NO,    CA    91710 


YOUR  HAM  TUBE 
HEADQUARTERS ! 


TUBES  BOUGHT.  SOLO  AND  TRADED 

SA t  E  SSS 

-  HIGH  SSS  FOR  YOLR 

MONTHLY  SPECIALS 

ri  Bts 

2K25 

S  28.00 

61466 

$  4.25 

3-500Z 

42.00 

6360 

3.75 

3-10002 

120.00 

68836 

4,50 

4-T25A 

42.00 

6939 

9,00 

4-400A 

45,00 

811 A 

5.00 

4CX250B 

24,00 

813 

18.00 

4X1  50A 

19.00 

7735A 

38.00 

572B 

18.00 

8236 

22.00 

BRAND  NEW****FACT0RY  GUARANTEED 

TOP  BRAND  Popular  Receiving  Tube  Types. 
BRAND  NEW  75%+  Off  List*Factory  Boxed. 
FREE  LIST  Available  -  Minimum  Order  S25. 


COMMUNICATIONS,  Inc. 

2115  Avenue  X 
Brooklyn,  NV    11235 
Phone  (2121  646  6300 


SERVING  THE  INDUSTRY  SINCE  1922 
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W6CCM  bureau,  but  it 
offers  some  additional 
services.  Whereas  the 
W6CCM  bureau  will  ac- 
cept cards  only  for  con- 
tacts made  on  the  20  and 
40  meter  ICHN  and  the  75 
meter  CHC-FHC  nets,  the 
Clearing  House  will  also 
accept  off-net  cards, 
though  at  a  higher  price. 
However,    since    it    has 


fewer  members  involved 
in  county  hunting,  turn- 
around time  is  a  little 
longer.  For  information 
about  this  bureau,  send  an 
SASE  to  4  Pinewood 
Circle,  Corning  NY  14830, 
MARAC 

Although  originally 
founded  to  provide  a 
meeting  place  for  active 
mobile    operators,     the 


Mobile  Amateur  Radio 
Awards  Club  has  evolved 
into  the  county  hunters' 
organization.  Among  its 
activities  is  the  publica- 
tion of  a  monthly  news- 
letter which  has  become 
the  bible  of  county  hunt- 
ing. You'll  find  in  each 
edition  lists  of  counties 
needed  by  members  to 
finish  particular  states, 


SLEP  ELECTRONICS  IS  NOW  SHIPPING 

COLLINS  COLLINS  COLLINS 
NEW  IN  FACTORY  SEALED  CARTONS 


KWM-2A  Transceiver  .  . 

75S  3C  Receiver    

32S  3A  Transmitter  .  . . 
30L-1  Linear  Amplifier 

3 12B-3  Speaker 

312B-4  Console 

312B-5Console/VFO    . 
516F-2  Power  Supply   , 
136B-2  Noise  Blanker   . 
3G2C-3  Wattmeter 
DL-1  Dummy  Load 


■  ■ 


.$1 ,760.00 
.,1,200.00 
.-1,440.00 
.  .  .  767.00 

40,00 

.  .  .  300,00 
. .  .  573,00 
. ,  .  220,00 
.  .  .  267.00 
. .  .  200.00 
..  .  133.00 


>     «■*■■■ 


fc:         *        ■*  ■*  - 


MM-1  Hand  Mobile  Mike  .  ,  , 
MM-2  Mobile  Mike/Earphone 
SM-3  Desk  Microphone 
MM  12V  Power  Supply  KWM-2,  2A 
51S-1  Communication  Receiver 

55G-1  VLF  Preselector  515^1    

TOP   TRADES  GIVEN   for   New   Col 
have    Atlas,    Drake,    Collins,    Swan, 
Hewlett-Packard,     Military     Surplus 
Signaf  Generators,  Oscilloscopes, 


36.00 

.  .  .  133.00 
p-. . .  80,00 
. .  .  365.00 

,  .2,567.00 
.  .  .  333.00 
tins  if  you 
Tektronix, 
Receivers, 


TUBES  TUBES  TUBES - 

572B/T160L 19.50 

i^^r\(\7  &Q  on 

3^400Z  * .  *  ■. .  i  „-  .■■ , . . , 49.00 

6146B/8298A &00 

811 A . 9.50 

6JB6A  Drake  Matched ,@4.50 

6KD6  Swan  Matched #7.50 


NEW  FACTORY  BOXED 

6LQ6/6JE6C  Swan  Matched @5.25 

8950  Swan  Matched .@6.00 

8122    55.00 

8874    . 50.00 

8875 50.00 

4CX250B/7203 , . .  ,  32.50 


CUSHCRAFT  ANTENNAS 

A147^4  146-148  MHz  4EL  Beam 14,50 

A147  11  14&148  MHz  11  EL  Beam 23.95 

A147-22  146-148  MHz  22EL  Beam 6&50 

AFM-4C  J  Pole  144-148  MHz 52.50 

ARX-2  Ring©  Ranger  135-170  MHz    26.50 

ARX2K  Converts  AR-2  Ringo  to  ARX-2 

Ringo  Ranger 1 0.95 

ARX-220  Ringo  Ranger  220-225  MHz  .  .  ,  26.50 
ARX-45G  Ringo  Ranger  435-450  MHz  .  .  .  26.50 
A50-5  50  MHz  5EL  Beam 38.50 


MINI  PRODUCTS 

HQ-i  Hybrid  Quad,  4  band  6,  10,  15  and  20 
meters,  element  length  11  h.t  boom  4ft  ft.. 
Tuning  Radius  6'2",  Wt.  15  lbs..  Power 
Rating  1200  W  PEP.  Ideal  for  small  area 94.50 

C-4  Coaxial  Vertical  Antenna  6,  10,  15  and  20 
meters.    Height    11%  ft.,  Wt.  8  lbs.,  1200  W 


BARKER  &  WILLIAMSON 

Model  3002W  Universal  Hybrid  Coupler  Phone 
Patch  with  buiJt-in  tompreamp.  The  best  of 
all  phone  patches   , 1 1  2.50 

CC50  Dipoie  Antenna  Center  Coaxial  Cable 
Connectors  used  to  make  strong  connection 
between  coax i a)  feed  line  and  center  of  dipoie 
antenna    ............. 7.50 

Model  375  Protax  Antenna  Switch  with  auto- 
matic grounding  6  position  rear  mounted 
SO-239  connectors 18.50 

Model  376,  same  as  above  5  position  side 
mounted  S-239  connectors 18.50 

Model  370*10  Window  Mounted  Antenna,  57" 
extended,  23"  retracted,  20,  15,  10r  6,  2  and 
CB  bands,  rated  360  Watts  PEP,  VSWR  1.1:1, 
ideal  for  apartments,  trailers,  boats,  motels, 
etc , ...  29.95 


PEP 


42.50 


B-24  Two  Element  Beam  Antenna  6,  10,  15  and 
20  meters.  1200  W  PEP  F/B  6-8dB,  Length  11 
ft..  Boom  5  ft..  Turning  Radius  6^  ft.,  Wt.  13 
lbs  69  95 

RK-3  Adds  Third  Element  to  B-24  beam  to  give 
gain  of  3dB 42.50 


We  pay  shipping  via  U.P>S+  or  best  way  on  all  above 
advertised  items.  Satisfaction  guaranteed*  All  orders 
expertly  handled  to  assure  safe  arrival.  We  accept  Master  Charge.    N>C.  Residents  add  4%  Sales  Tax. 


MICROPHONES 

Shure  444  SSB  Desk  Microphone,  with  off-on 
vox  switch.  Perfect  audio  match  to  any 
amateur  transceiver . .  .S      32,50 

Drake  7075  Desk  Top  Microphone  for  use  with 
all  Drake  equipment  ..,,.., 39.00 

Drake  7072  Hand-Held  Microphone    19.00 

Shure  444T  SSB  Desk  Microphone  with  off-on 
VOX   switch.   Has  built-in  transistorized  pre- 

alltpj     .   .   .....   ......   ..........   ■■.«•■■■•.  *fih3,XJ 


Phone  Bill  Step  -  704  524-7519 
P.O.  Box  100,  Highway  441  -  Dept.  73,  Otto  NC  28763 


planned  mobile  trip  itiner- 
aries, notices  about  coun- 
ty hunter  get  togethers 
throughout  the  country 
and  other  information  of 
interest. 

Another  MARAC  activ- 
ity is  the  sponsorship  of  an 
awards  program  built 
around  mobile  operation, 
but  available  to  the  fixed- 
station  operator  as  well 
The  most  popular  of  these 
awards  is  the  MARAC 
Last  County  Award.  This 
award  is  available  to  any 
station,  fixed  or  mobile, 
that  provides  another  sta- 
tion with  its  last  county  in 
a  state.  Seals  are  available 
for  additional  last  county 
contacts  with  other  sta- 
tions. A  special  plaque  is 
awarded  to  the  station 
providing  the  3076th 
county  to  another  station. 
If  you  qualify,  you  can 
apply  for  these  awards 
yourself.  However ,  as  a 
matter  of  practice,  many 
stations  will  apply  for  the 
award  in  your  name  when 
you  give  them  their  last 
county  in  your  state. 
Other  awards  are  avail 
able  for  working  a  mobile 
station  in  each  of  the  50 
states,  for  working  each  of 
the  50  states  mobile-to- 
mobile,  for  working  YLs  in 
various  numbers  of  coun- 
ties, and  for  giving  out 
contacts  trom  various 
numbers  of  counties  and 
states. 

If  you  decide  you  want 
to  get  into  county  hunting, 
membership  in  MARAC  is 
a  wise  investment.  You 
can  get  complete  informa- 
tion about  MARAC  mem- 
bership, its  awards  pro- 
gram, suggested  operat- 
ing procedures  for  use  on 
the  nets,  sample  reply 
cards  and  other  county 
hunting  information  by 
sending  a  self  addressed 
large  business  size  (#10) 
envelope  with  first  class 
postage  for  3  ounces  to 
Bertha  Eggert  WA4BMC, 
P.O.  Box  6811 ,  Southboro 
Station,      West       Palm 

Beach  FL  33405, 
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Everything  discussed  so 
far  relates  primarily  to 
phone  operation.  But  if 
you  prefer  CW  to  phone, 
there's  another  organiza- 
tion that  will  interest  you: 
the  CW  County  Hunters' 
Net  (CHN).  The  CHN 
operates  a  net  on  3.594 
MHz  every  Monday  at 
24  00  Z,  on  7.055  MHz 
every  Wednesday  at  23:00 
Z  and  Sunday  at  14:30  Z, 
and  on  14.070  MHz  every 
Saturday  at  14:00  and  at 
20:00  Z  Don't  be  too 
surprised  if  you  can't  find 
any  activity  at  these 
precise  times  and  fre- 
quencies. Just  look 
around  a  little  for  the 
"QRZ  CHN'  call. 

While  your  chances  of 
finding  a  mobile  station 
calling  CQ  in  the  phone 
bands  are  pretty  good,  the 
same  can't  be  said  for,  the 
CW  bands.  Fortunately, 
many  of  the  CW  county 
hunters  are  also  mobilers 
and  run  frequent  trips  for 
the  net.  Since  these  trips 
are  not  necessarily  run 
during  scheduled  net  ses- 
sions, you'll  want  to 
subscribe  to  the  monthly 
CHN  newsletter.  In  addi- 
tion to  general  county 
hunting  information,  the 
newsletter  gives  advance 
notice  and  itineraries  for 
those  special  mobile  trips. 
You  can  get  a  one-year 
subscription,  and  mem- 
bership in  the  CHN,  by 
sending  $2+00  to  Jim 
Hoffman  K1ZFQ,  42 
Gresham  Street,  Milford 
CT  06462. 

The  CHN  also  sponsors 
a  county  hunters'  award 
program  of  interest  to 
both  CW  and  phone 
operators.  The  United 
States  of  America  Coun- 
ties Award  by  Call  Areas 
is  essentially  a  step-by- 
step  all  counties  program. 
You  can  get  an  attractive 
certificate  each  time  you 
complete  working  all  the 
counties  in  a  particular 
call  area.  KH6  and  KL7 
are    considered    separate 


call  areas  for  this  award. 
When  you've  got  all 
twelve  awards,  you'll  get 
a  trophy  for  your  efforts. 
Other  awards  include 
working  a  mobile  station 
in  each  county  of  a 
particular  state,  working 
the  same  mobile  in  each 
county  of  a  particular 
state,  and  for  giving  out  as 
a  mobile  operator  contacts 


from  every  county  of  a 
particular  state.  You  can 
get  more  information 
about  the  CHN  awards 
program  by  sending  an 
SASE  to  George  Leven- 
salor  W1DPJ,  399  Buck 
Street,  Bangor  ME  04401. 
If  you  want  QSLs  for 
your  CHN  contacts,  you 
can  take  advantage  of  the 
CHN   QSL    Bureau    oper- 


ated by  K1ZFQ  The  use 
of  self-prepared  reply 
cards  is  standard  operat- 
ing procedure  on  the  CW 
nets  too.  In  exchange  for 
some  of  your  self- 
addressed  stamped  enve- 
lopes, the  bureau  will 
handle  all  of  your  initial 
contact  and  reply  cards  for 
contacts  made  on  the 
CHN,    whether    regularly 


S.  D.  SALES  CO. 

P.O.  BOX  28810  DALLAS,  TEXAS  75226 

6  Digit  Digital  Clock  Kit 

We  wanted  our  wofd  to  mean  something  to  you ,  When  we  firs!  introduced 
our  clock  we  used  such  words  as  'Impossible",  "unbelievable  bargain", 
"prime  quality",  and  "unconditional  money  back  guarantee".  We  antici- 
pated selling  several  hundred  kits.  Your  response  to  our  clock  has  been 
fantastic.  Now  several  thousand  kits  later,  we  hear  such  comments  as 
"outstanding  value'\  "exceptional  service",  "1  can't  believe  it",  etc.  One 
enthusiastic  customer  even  wrote  saying  it  was  ,lthe  best  thing  since 
bottled  beer." 
Here's  What  The  Kit  Includes: 

t  _  MM5314  National  Clock  Chip  with  socket 

6  —  Common  Cathode  Led  Readouts  (.25  in.  char.) 
13  —  NPN  and  PNP  Driver  Transistors                                    $f\95 

2  —  Push  Button  Switches  for  time  set                                   ^§        /tflT\ 

4  _  JN4001  Rectifiers                                                      WITH  SPECS- 

1  ~  'nf n,  Di°ne                        Transformer  -  $1 .50.       POSTPAI D 

2  —  .01  Disc.  Caps 

9  —  Carbon  Resistors 

P.C,  BOARD  FOR  ABOVE  —  $3.00  each 

In  keeping  with  our  philosophy  of  service,  quality,  bargains  and  no  back 
orders,  we  want  to  offer  you  another  S.D.  first.  Were  betting  a  silver 
dollar*  that  if  you  order  2  complete  kits  for  $28.90  (with  PCB  and  XFMR) 
you  will  be  completely  satisfied  or  return  the  two  kits  for  a  complete 
refund.  You  keep  the  dollar,  regardless!  Bet  you  didn't  know  that  S.D 
meant  silver  dollar.*  (It  doesn't t  but  it  serves  our  purpose  this  month.) 

Offer  good  until  Nov.  30. 

(*New  Style  Clad  Dollars) 

2N2222  BY  ITT 
Silicon  NPN,  TO-92  Plastic  Case.  8  for$1 

93$DTLBYtTT 

Prime,  house  numbered  Hex  Inverier 

lOFor$1 

NA  TIONAL  2K  ERASEABLE  PROM 
2048  Bit,  sialic  units    U  V   light  eraseable    MM&2Q3 
Factory  prime  new  units.  Special  —  $12.50 

SUBWNIATURE  TRIMMER  CAPS 
Ultra  stable.  Range:  3.5  to  18  PF.  2  for$1 

DIGITAL  CLOCK  CHIPS  BY  NA  TIONAL 
FACTORY  NEW  UNITS' 
MM5314  -  4  or  6  digits   24  pin  DIP.  Use  wllh  LED 
Rfltttoult.  Wllh  Specs   —  $3  95 
MM5316  —  Alarm  chip     40  pin  DIP  H  W 

FILTER  CAPS 
Dual  section    2000  MFD  and  1500  MFD  at  30  WVDC 
Twisl  LocK     79c  ea.   3  For  $2 

NATIONAL  VOLTAGE  REGULATOR 
Like  7805    5VDC  -  1  AMP  output    Has  Tf>220  plastic 
power  tao   —   99c 

TEXAS  INSTRUMENTS 8  DlGtT  CALCULATOR  CHIP 
TMS0  1Q3WC   Four  function   Same  style  as  us*d  in  Tl 

pocKet  calculators.  Factory  new  units,  with  specs 
99c  each. 

IN4  1 43  COMPU  TER  DIODES 
Same  as  IN9U,    Factory  prime     20  lor  11 

FULL  WAVE  BRIDGE 
ByGl     15AMP8QOPIV    —    75c 

1AMP  1000 PlV  SILICON  RECTIFIERS 
IN4O07     Factory  prime  devicea    10  for  11.00 

2N706A  4O0MHZ    TRANSISTORS 
Silicon  NPN    1  WATT    TG-lBCase     5  For  tl 

741COPAMPS 
Prime,  factory  lasted  and   marked    Full  spec  on  all 
parameters.  Not  re-tesied.  functional  only,  units  a*  sold 
by  others 

741CH  -  Tf>5  B  Lead  Metal  Can                           ,3/Sl 
741CV  —  B  Lead  Mini  Dtp                                           47ft 

723GH  PRECISION  VOL  TA  GE  REGULA  TOR 
Build  a  circuit  regulating  the  voltage  from  2  to  37 
volts,  Complete  specs  included  One  of  the  easiest  to 
use  regulators  now  on  the  market.  39c 

DISC  CAPACITORS 
.1  MFD50V-12/S1   01  MFD50V-20^$1 
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scheduled  net  sessions  or 
special  mobile  trips. 
Other  Programs 

In  addition  to  the 
awards  already  mention- 
ed, there  are  literally 
thousands  of  other  awards 
available  that  you  will 
qualify  for  in  the  course  of 
hunting  counties.  These 
range  from  the  so-so  CHC 


program  to  some  very 
high  quality  awards  spon- 
sored by  local,  state  and 
regional  radio  clubs  and 
civic  organizations.  For 
example,  there  are  awards 
for  working  all  the  coun- 
ties of  a  specific  state,  for 
working  so  many  stations 
in  a  given  county,  for 
working   counties    of    the 


same  name  in  different 
states,  for  working  so 
many  stations  in  a  given 
city  or  in  a  given  radio 
club,  and  so  on.  Although 
about  half  of  the  awards 
listed  are  CHC  sponsored, 
there  are  many  worth- 
while awards  sponsored 
by  independent  organiza- 
tions listed  in  the  CHCs 


Startling 
Learning 
Breakthrough 


*■ 

__ — ' 

movie  I  ihiohv  riff) 

#an 

TB 

[     .. 

-  •  — , 

NOVICE  THEORY  TAPES 
Set  of  4  Tapes  only  $13,95 


You  11  be  aiounma  at  how  realty  umpl 
the  theory  *  when  you  hnr  it  explained  on 
thttv  tapes.  Three  tape*  of  theory  and  one  o* 
iHJtt lions  ami  anroen  from  Ihe  larj-*l  Novice 
exams  give  you  the  odge  ymi  need  to  freeze 
through  your  axam 

73  is  interested  in  helping  get  more  erne- 
n?im„  uy  we're  giving  you  Ihe  compleie  set  of 
four  tapes  lor  the  tncfBtftbh/  low  price  pS 
ONLVSt3.». 

Scientists  have  pioven  that  you  Iff  a  taster 
by  listening  then  by  reading  because  yuu  tan 
ploy  a  cassetid  tape  ovnr  and  over  inynui  span? 
time  -  even  while  you're  driving1  You  flai  mom 
and  more  info  each  (Fme  you  hear  t|. 

You  can't  progress  varhoui  sqIk}  furtde- 
menrjsK-  These  f out  hour4ong  T.ipes  pwe  y  ou  alt 
the  basics  you'U  need  to  pes  the  Nome*  exam 
easjfy.  You'll  have  en  unebnlanting  of  the 
basic*  which  will  be  Inveluabfe  to  you  I  of  i  he 
rail  of  your  Ufel  Can  you  afford  to  mka  you 
Movkfl  BKflm  Without  first  IrtNpninn  to  your 
tapei? 


SO  HO  STATE 
PROJECTS 

$4 
More  than  GO  project!  of 
interest  to  anyone  in  elec- 
tronic*. The  devices  range  From 
a  simple  transistor  sealer  to  a 
ham  TV  recefarer .  This  collection 
will  help  you  becama  mora  inti 
rnalaly  3cq u# i nted  with  tenon 
IC*  and  waractora,  ate. 


2M  FM  HANDBOOK 

hardbound  £7 
toft  bound   $5 

Contain*  almost  every  con 
cetvftble  circuit  that  might  be 
weeded  for  eee  wnh  *  rtpeatar . 
All  cit cuits  *«  pinned  in  detail 
Alt  aspects  cove  rod.  front  tha 
operator  to  the  antenna 
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VHFPflOJECTSFOR 
AMATEUR  AND 
EXPERIMENTER 

A  must  far  the  VHP  op, 
Opening  chapters  on  operating 
practices  and  gutting  started  in 
VHP,  both  AM  and  fW> 
followed  by  58  chap  tan  on 
building  useful  test  equipment, 
modifying  emitting  and  surplus, 
gear. 


LATEST  RELEASES  from73  publications 


RF  and  DIGITAL 

TEST  EQUIPMENT 
YOU  CAN  BUILD 

RF  burst,  lunction, 
square     wavn     gerwr 
a  tors,   variable  length 
pulw     generators      - 
100   kHz  marker,   i-1 
and    rf    sweep    gener- 
ator*, audio  osC,  af/rf  s-m   > 
MM?     synthesizer,     digital 
counten,,  several  counters,  prescaler.  micro 
ttavemeter,  ere,  252  pages  S5  95 


injector, 
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PRACTICAL 
TEST 

INSTRUMENTS 
YOU  CAN  BUILD 

3  7  simple  test 
instruments  you  can 
make  —  covers  VOMs, 
VTVMs,  semicon- 
ductor testing  units, 
dip  meters,  wan 
meters,  and  just  about  anything 
might  need  around  the  test  lab 
shack   $4.95 
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learn  tedto  a  loo  great  a  hubby  for  io  to 
kaep  it  lo  ounetves.  Let's  teH  the  whoW 
aaortd  ibout  rtl  And  what  better  way 
than  by  sporting  this  attractive  lime- 
grpen  bumper  sicker  on  your  cerl  It's 
only  504  -  and  ii't  phosphorescent  » 
you  can  see  it  even  at  mghi.  Go 
ahead  . . .  SPREAD  THE  Won  D!  Order 
voun  TODAVI 
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4  STUDY  GUIDES 

NOVICE  —  S*  GENERAL  -  f  G 

ADVANCED-  |4  KXTRA  -  *S 

FCC  exam*  got  you  icared?  Fratrratad  by 
theory  fundaminiaK^  There "i  no  need  to 
worry.  7  J»  four  License  Study  Guides  will  hasp 
you  breeri  Ihroitgh  any  of  she  four  tough 
exams!  Thay  am  ihe  ONLY  qui  dps  which  cover 
ALL  the  mitBrial  you  wifl  hflve  tP  fcnaw.  Many 
amateur?  find  that  one  quick  reading  through 
our  guides  n  enough  to  get  them  through  with 
no  sweat 


DIGITAL  CONTROL 

OF  REPEATERS 

softbound  55  hurdbound  37 

Here>  a  book  for  lb* 
FMet  who  wants  to  design 
and  buiid  a  digrtat  repeaier 
control  system.  Comim 
vctiorn  on  repeami.  banc 
logic  function*,  logic 
circuit  design^  control 
lysterre.  support  circuiti. 
Mldbill  installation*, 
touch  tone,  plus  a  special 
taction  on  a  "w 
rapeatet  control  synam. 


□  Novice  Theory  Tapes  SI  3.95 
D  Bumper  Stickers  .50  ea, 

Q  Sol  id  Slate  Projects  54. 00 
QVHF  Projects  S4.00 

2IVI  FM  Handbook 

D Hardbound  $7.00 

DSoftbound  S5.00 
D  Hf  and  Digital  Test  Equtp.  $5.95 

□  Practical  Test  Instruments  S4.9 5 
Q  Novice  Class  Study  $4.00 

□  Generat  Class  Study  S6.00 

□  Advanced  Class  S4.00 

□  Extra  Class  Study  S5.00 
Digital  Control  of  Repeaters 
D  Hardbound  S7.00 
DSoftbound  $5.00 


Directory  of  Certificates 
and  Awards,  available 
from  K6BX. 

If  vou  as^  most  active 
county  hunters  what  they 
most  enjoy  about  it,  they 
will  probably  tell  you  it's 
the  many  friendships 
they've  made.  Eyeball 
QSOs  are  commonplace  as 
mobile  operators  roam  the 
countryside.  County  hun- 
ters living  within  reason- 
able distances  often  visit 
each  other.  The  annual 
MARAC  National  Conven- 
tion held  in  July  provides 
an  opportunity  for  hun- 
dreds of  county  hunters  to 
get  together  for  both 
socializing  and  problem 
solving.  Frequent  "mini" 
conventions  sponsored  by 
local  county  hunters 
throughout  the  country 
provide  a  meeting  place 
for  those  not  able  to  make 
it  to  the  national  conven- 
tion. 

Throughout  this  discus- 
sion I've  used  the  mascu- 
line pronoun  "he".  Don't 
get  the  idea,  however, 
that  you  have  to  be  a  male 
to  participate  in  county 
hunting.  The  fact  is  that 
you  don't  even  have  to  be 
a  ham,  much  less  a  male 
ham,  to  take  an  active  part 
in  county  hunting.  Both 
the  USA-CA  and  the 
US-CHA  programs  are 
open  to  SWLs  on  a  heard 
basis.  Many  other  awards 
are  also  available  to  the 
SWL  As  far  as  YLs  are 
concerned,  there  is  prob- 
ably a  higher  percentage 
of  YL  participation  in 
county  hunting  than  in 
most  other  ham  activities, 
Many  of  the  YL  county 
hunters  are  also  active 
mobilers. 

In  short,  there  is  some- 
thing in  county  hunting 
for  just  about  everyone. 
Why  not  check  into  the 
nets  and  see  what  it's  all 
about?  I  think  you'll  find  it 
both  interesting  and  chal- 
lenging, and  if  you're  like 
us,  you'll  soon  be  hooked 
too.  ■ 
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Recently  I  was  approached  ai  the  FM 
station  where  I  work  by  one  of  the 
announcers  who  wanted  to  know  what  the 
funny  voices  and  pulses  he  heard  on  his 
all-band  radio  were.  After  I  tried  to  explain 
in  simple  terms  that  it  was  CW  and  SSB  and 
why  they  sounded  that  way,  he  gave  a  blank 
look  and  asked  if  1  could  fix  his  radio  so  he 
could  understand  what  they  were  saying. 

Later,  after  going  over  a  multitude  of 
circuits,  all  requiring  transformers,  trimmers, 
pots,  and  a  good  deal  more  effort  than  I 
thought  the  project  deserved,  I  was 
reminded  of  a  similar  situation  involving  a 
12  year  old  cousin  who  wanted  an  AM 
wireless  mike.  The  wireless  mike  used  a 
National  LM703  rf  i-f  amplifier  in  a  simple 
oscillator  circuit,  A  quick  check  to  a 
reactance  chart  and  replacement  of  the 
original  speaker/mike  with  R2  gave  the 
circuit  shown  here:  a  455  kHz  BFO  using 
only  a  handful  of  common  junk  box  parts, 
requiring  only  about  30  minutes  to  build. 

At  the  time  of  this  writing  the  LM703 
only  cost  994  for  single  units  at  Radio  Shack 
for  tested  ICs.  The  703  is  good  to  at  least 

+  9V 


VARIABLE 
LOOPSTICK 
ANTENNA 
COIL 


250^F    R2 

a-iea 


1 50  MHz  and  is  rated  at  200  mW  dissipation. 
With  a  few  minor  changes  in  the  tank  and 
elsewhere,  this  basic  circuit  can  be  used  as  a 
QRP  phone  or  CW  rig,  signal  source,  BFO  at 
frequencies  other  than  455  kHz,  or  in  other 
circuits  as  a  LO,  etc. 

Maybe  this  will  prompt  some  of  us  to  do 
some  experimenting  with  the  703  for 
preamps  and  such  but  fust  as  important,  I 
hope  the  circuit  will  help  some  beginners 
and  Novices  get  their  feet  wet  in  building 
and  using  home  brew  gear  in  their  station.  ■ 


R-X  NOISE  BRIDGE 
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•  Learn  the  truth  about  your  antenna. 

•  Find  its  resonant  frequency, 

•  Find  ft  and  X  off  resonance, 

•  Independent  R  &  X  dials  greatly  simplify 
tuning  beams,  di  poles,  quads. 

■  Connect  to  antenna  and  to  receiver  Tune 
receiver  to  desired  frequency  Listen  to  loud 
noise  Turn  R  and  X  dials  for  null.  Read  R 
direct  from  dial  X  diaf  tells  if  antenna  is  too 
long   IX jj.    too    short    (Xr),  Or  on  frequency 

•  Compact,  lightweight,  battery  operated 

•  limpie  to  use    Self  contained. 

•  Broadband  I  100  MH*. 

•  Free  brochure  on  request 

•  Order  direct    $39.95  PPD  U.S.  &  Canada 

fadd  sales  tax  in  Calif  ) 
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Empty  State 


We  call  transistors  and  such  solid  state 
now,  because  they  are  dense.  Small , 
but  solid.  They  have  an  almost  mythical 
twinr  an  empty  state  device,  which  is  larger 
in  outline  -  much  larger  -  but  so  unsub- 
stantial that  the  working  elements  if  turned 
edge  to,  would  disappear.  By  actual  rather 
than  apparent  volume,  or  weight,  these  are 
negligible,  and  the  container  is  99%  empty. 
This  doppelganger  of  the  solid  state  device  is 
called  a  valve,  or  tube. 

Two  generations  ago,  there  was  practi- 
cally no  solid  state  device  in  use  and  the 
valve  was  called  upon,  singly  or  in  rows,  to 
do  any  electronic  job  that  had  to  be  done. 
When  solid  state  became  popular,  we  tried  to 
apply  what  we  knew  about  valves  to  them. 
Wc  were  slapped  on  the  wrist  by  the 
authorities,  who,  to  a  man,  pontificated  that 
there  was  no  relationship  whatever. 

This  was  obviously  an  exaggeration,  but 
this  fact  was  apparent  only  to  the  unedu- 
cated. For  the  valve  certainly  had  an  emitter, 
a  base,  and  a  col  lee  tor ,  though  they  were 
called  by  different  names. 

Solid  state  elements,  such  as  the  tran- 
sistor, emit  electrons  —  or  holes  —  at 
ambient  temperatures.  This  requires  no 
heating  power  at  all,  but  when  the  ambient 
temperature  falls  to  zero  or  below,  the 
transistor  stops  working.  The  valve  keeps 
right  on  working,  because  the  temperature 
of  the  emitter  is  raised  to  1,000  degrees 
Centigrade,  or  higher.  This  can  be  done  by  a 
flashlight  battery  if  the  emitter  is  in  the 
form  of  a  filament  about  one  thousandth  of 
an  inch  thick.  Larger  elements  require  more 
power,  of  course. 


In  general,  it  has  escaped  notice  that  the 

empty  state  devices  can  be  wired  in  all  the 
ways  that  solid  state  devices  can.  For 
instance,  for  highest  gain,  there  is  the 
grounded  emitter.  Grounded  base  gives  sta- 
bility and  negative  feedback,  just  as  with 
solid  state,  and  is  particularly  popular  for 
linear  amplifiers.  Even  grounded  collector  is 
used,  as  with  a  large  device  which  has  a  high 
collector  capacity,  and  so  is  grounded  to 
permit  very  high  frequency  operation.  This 
is  encountered  only  with  large  water-cooled 
valves.  Valves  are  also  connected  in  the 
Darlington  mode,  but  this  is  more  trouble- 
some than  with  transistors,  because  of  the 
heater  supply.  Oh,  I  almost  forgot  — 
grounded  collector  modes  are  used  with 
small  valves  after  all,  when  a  low  impedance 
output  is  desired,  as  with  feeding  a  long 
audio  transmission  line.  In  this  application 
the  valve  circuits  are  called  "cathode 
followers."  Isn't  this  a  quaint  name? 

Input  is  connected  to  the  base,  and 
output  from  the  cathode.  The  drop  is  from 
the  emitter  (cathode)  through  the  load 
resistance  to  ground.  It  is  called  a  "cathode 
follower"  because  the  cathode  signal  voltage 
goes  up  and  down  along  in  phase  with  the 
grid  voltage,  and  a  very  little  bit  less.  But 
while  the  grid  current  is  extremely  low,  the 
cathode  current  and  the  signal  available  is 
substantial,  and  the  distortion  negligible, 
because  of  the  100%  voltage  inverse  feed- 
back. 

There  was  a  time  when  hi-fi  addicts  hated 
output  transformers,  claiming  that  they 
always  changed  the  signals  into  something 
else,  not  even  recognizable.  They  wanted 
"OTL,"    or    "Output-Transformer- Less    cir- 


In  general,  it  has  escaped 
notice  that  the  empty 
state  devices  can  be  wired 
in  all  the  ways  that  solid 
state  devices  can  .  „ . 
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Think  of  the  cathode  fol 
lower  as  a  boy  in  a  box  . . 


cults,"  and  a  number  of  workers  zeroed  in 
on  this  one. 

Think  of  the  cathode  follower  as  a  boy  in 
a  box.  A  black  box,  of  course*  You  feed  in 
power  at  one  end,  and  get  regulated  power 
out  the  other  end.  Or  you  get  a  substantial 
signal  out,  even  though  the  output  imped- 
ance is  low.  What  you  don't  know  is  that  the 
output  variations  would  be  wild,  except  that 
the  boy  has  a  big  rheostat  in  there.  When 
you  screw  up  the  output,  he  unscrews  it 
with  his  big  rheostat,  and  you  don't  see  the 
change  you  would  otherwise  see.  But  this 
holds  only  over  a  certain  range.  When  the 
kid  runs  out  of  rheostat  range p  the  output  is 
suddenly  as  bad  as  it  would  have  been  all 
along  without  the  kid  and  his  rheostat 

Several  amplifiers  were  built  using 
cathode  follower  principles.  One  used  four  — 
count  them,  four  UV  211  50  Watt  bottles, 
with  a  transmitting  power  supply.  It  figured 
an  Ampere  at  1200  volts,  or  some  such.  The 
amplifier  actually  did  work,  and  sounded 
good,  but  the  designer  admitted  that  the 
thing  was  highly  impractical. 

The  valve  can  be  operated  in  any  of  the 
classes  that  transistors  or  FETs  can:  A,  B,  C, 
D  or  in  between.  But  while  a  transistor 
normally  operates  class  B  and  has  to  be 
forward  biased  for  A  operation,  the  valve 
needs  a  negative  bias  for  class  A. 

All  together,  a  valve  base  circuit  is 
essentially  high  impedance,  like  an  FETand 
most  unlike  a  transistor.  The  output  is 
lower,  usually  very  much  lower,  like  the 
FET  again,  and  most  unlike  the  transistor^ 
whose  collector  impedance  is  higher  than  its 
base  impedance.  Circuitwise,  this  is  the 
most  important  difference  between  solid 
state  and  empty  state  devices. 

The  empty  state  device  was  invented  by 
Lee  deForcst  in  1906.  He  called  it  an 
audion.  He  wasn't  sure  how  it  worked,  and 
neither  was  anyone  else  in  those  days.  The 
electron  had  been  discovered  and  weighed, 
but  had  no  more  impact  on  industry  than 
the  theories  of  A.  Einstein.  Valves  were 
called  thermionic  up  until  the  middle 
thirties,  just  as  if  ions  had  anything  to  do 
with  their  operation.  Then,  suddenly,  they 
were  electron  tubes. 

The  AT&T  Co,  was  building  a  trans- 
continental line  in  those  days.  By  using  the 
loading  coils  of  Michael  Pupin,  and  wires  as 
big  as  your  thumb,  they  had  gotten  a  line 
that  would  talk  from  New  York  as  far  as 
Denver,  but  no  further.  A  repeater,  or 
two-way  amplifier  was  needed.  The  direc- 
tions were  separated  by  means  of  bridge 
circuits  (called  hybrids)  and  there  was  the 
Brown  amplifier,  which  was  a  head  receiver 
coupled  to  a  carbon  transmitter,  essentially. 
This  actually  worked,  but  with  high  distor- 
tion and  low  gain. 


Mr.  dcForest's  bulb  looked  like  the 
answer,  AT&T  bought  rights  from  the 
inventor,  and  Western's  tube  department  — 
newly  organized  -  improved  it.  They 
mounted  the  bulb  on  a  four-prong,  bayonet 
base  to  go  in  a  shell-type  socket.  They 
retained  de Forest's  double  wing  pattern, 
with  a  grid  and  a  plate  on  each  side  of  a  V 
filament,  The  V  was  supported  at  the  top, 
and  sometimes  there  were  two  Vs,  or  an  M 
filament,  called  a  W, 

The  filament  was  made  of  platinum, 
coated  with  oxides  of  barium  and  strontium, 
of  which  the  former  was  more  active. 
Recently,  this  kind  of  coating  has  been 
called  an  N-type  semiconductor,  since  it 
emits  electrons.  Tungsten  and  thoriated  fila- 
ments also  emit,  but  there  is  nothing  semi 
about  their  conduction,  so  the  concept 
doesn't  help  much.  The  coaling  is,  however, 
up  to  a  hundred  times  more  emissive  than 
the  others.  It  was  invented  by  Wehnelt,  in 
Germany,  about  1902  or  1903,  before  the 
audion  itself. 

Now  AT&T  could  extend  their  trans* 
continental  line  to  the  coast. 

The  repeater  tubes  looked  very  much  like 
the  WW  I  "VT-2"  and  were  made  and  used 

up  until  the  middle  thirties.  They  were  rated 
at  50,000  hours  life. 

The  device  in  the  photo  is  a  Moorhead 
Soft  Detector,  meaning  that  it  contained  a 
trace  of  gas*  It  dates  back  before  1920,  and 
in  those  days  it  was  still  thought  that  a 
sensitive  detector  required  the  ionizing 
feature.  The  theory  was  that  you  critically 
adjusted  collector  voltage,  emitter  tempera- 
ture and  base  leak  so  that  the  device  was 
barely  beginning  to  ionize.  Then  a  signal 
would  come  along  and  push  it  over  the  edge, 
and  the  collector,  or  "space1*  current  would 
increase  sharply.  The  VT-1,  the  receiving 
valve  in  WW  I,  was  also  soft,  for  the  same 
reason,  but  was  used  at  low  voltages  as  an 
audio  amplifier  as  well. 

The  Moorheads  included  two  other  types; 

an  amplifier  and  an  oscillator,  or  trans- 
mitting tube.  The  last  was  called  "The 
Golden  Tube/*  which  could  be  due  to  the 
gettering  employed.  It  is  my  belief  that  these 
tubes,  together  with  the  UV  200,  201  and 
202,  had  a  smear  of  phosphorous  pentoxidc 
brushed  on  the  plate.  Over  a  long  period  of 
time,  this  would  be  evaporated  and  a  molec- 
ular layer  of  phosphorus,  or  its  compound, 
would  be  uniformly  distributed  over  the 
glass.  This  gave  it  a  beautiful  golden  color.  I 
have  a  UV  202  and  a  UV  201  which  both 
show  this.  The  phosphorus  was  used  as  a 
"getter"  to  improve  the  vacuum  and  keep  it 
high,  and  I  must  say  I  never  saw  or  heard  of 
a  soft  202.  After  the  UV  201  A  appeared, 
early  in  the  twenties,  only  metallic  getters 
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FREQUENCY  DISPLAY  CORPORATION'S  MODEL  160A  FREQUENCY 
COUNTER: 

•  10  Hz  to  160  MHz  capabilities 

•  LSI  large  scale  integration  circuit  design 

•  .3  inch  LED  display 

•  Fully  assembled  in  modern  styled  attractive  case 

•  Convenient  size  —  91/zw  x  3%h  x  6%d 

Applications: 

•  Direct  readout  of  all  ham  frequencies  through  2  meters 

•  Audio  tone  adjustments,  i.e.,  repeater  access,  RTTY 

•  Simply  adapted  to  display  "received"  frequencies 

FDCs  DMM+1,  Auto  Ranging,  OJ%  ace.   (DC  volts).  Not  just  a  voltmeter! 
Current,   Ohms,  AC /DC  Volts  and  Auto  Ranging!  $99,95  including  case. 

Impossible?    NOT  FOR  FDCf 
***************************************************** 


P.O.Box  130 
Liverpool.  VY 

13088 


Name 
Street 

City/State 


Model  160A  Frequency  Counter  129.95 
Model  DMM-1  Multi-Meter  99,95 
Add  $3.00  shipping  per  instrument 
NY  State  residents  add  sales  tax 
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High  school  physics 
students  used  to  use  test 
tubes  with  rubber 
stoppers,  or  even  milk 
bottles  (glass),  evacuate 
them  with  the  school 
pump,  and  burn  them  for 
a  few  hours.  Those  sealed 
with  sealing  wax  didn't 
last  long  . . . 


were  used.  Perhaps  the  phosphorus  was  too 
hazardous. 

The  Moor  head  illustrated  has  some  very 
odd  features.  For  instance,  the  grid  is  a 
close-wound  helix,  free-standing,  with  the 
top  end  unsupported,  This  might  make  the 
tube  outstandingly  microphonic,  or  perhaps 
the  length  keeps  the  resonant  frequency  too 
tow  to  bother.  I'M  have  to  try  it  and  see.  The 
emitter  is  tungsten  (Wolfram)  and  is  a  simple 
hairpin  loop,  de Forest  fashion.  The  collector 
is  supported  at  each  side,  and  in  this  tube  is 
tilted 

The  tilt  puzzles  me.  The  other  two 
Moor  head  types  never  have  a  crooked  col- 
lector —  they  arc  ramrod  straight,  Mine,  and 
all  the  others  I  have  seen  pictured,  have  this 
rakish  tilt  to  them,  like  a  JG's  hat.  Maybe 
Moorhcad  was  careless  with  these,  but  I 
don't  believe  it. 

Back  in  those  "spark"  days,  detector 
sensitivity  was  the  classic  problem.  After  alt 
the  critical  adjustments  of  voltages,  what 
else  could  you  do?  You  could  mount  a 
permanent  bar  magnet  near  the  tube.  If  you 
found  the  right  tilt,  and  the  right  spot,  and 
the  right  polarity,  and  the  right  distance, 
you  could  up  your  sensitivity  to  a  marked 
extent.  For  trial,  of  course,  you  took  the 
magnet  in  hand,  but  to  use  it  you  had  to 
provide  a  bracket.  It  is  hard  to  remember  so 
far  back,  but  it  seemed  that  the  magnet  was 
always  aimed  downward  a  little. 

So  it  is  possible  —  and  I  don't  insist  on 
this  explanation  -  that  the  collector  was 
tilted  so  that  the  magnet  could  be  clamped 
level,  which  would  eliminate  the  necessary 
tilt  adjustment. 

When  broadcasting  started,  in  1921  or  so, 
there  were  all  kinds  of  tubes  employed, 
including  military  types.  Soon,  however, 
there  was  a  civilian  market.  The  UV  200  and 
201  gave  way  to  the  first  super  tube,  the  UV 
201  A.  This  cost  $9.00  when  that  was  a 
day's  pay.  But  it  took  only  a  quarter  of  the 
emitter  power  that  the  UV  201  did,  but 
more  and  better,  you  could  hear  a  marked 
difference  in  the  signals. 

In  1926,  the  ac  tube  was  introduced.  This 
activated  the  emitter  surface  with  a  separate 
heater,  which  could  be  heated  by  household 
ac  with  no  trace  of  hum,  thereby  eliminating 
storage  batteries  with  their  damaging  acid. 
The  "no  trace"  was  a  purely  theoretical 
concept  -  they  did  hum,  slightly  or  a  great 
deal,  depending  on  circuit  design. 

Then  the  multi-base  and  high  output 
devices  proliferated,  and  the  empty  space 
age  came  into  full  flower. 

Before  WW  II,  the  velocity-modulated 
valves  appeared.  One  was  the  magnetron, 
used  in  radar  and  in  cooking,  and  the  other 
was  the  klystron.  Both  were  essentially  VHF 
devices. 


Radar  demonstrated  that  valve  detectors 
were  not  so  hot  at  UHF,  and  the  old 
cat-whisker  crystal  detectors  were  studied. 
With  zone-melting  and  doping  of  germanium 
and  silicon,  it  was  possible  to  build  solid 
state  devices  on  a  production  basis  with 
uniform  characteristics  for  the  first  time, 
and  the  solid  state  age  had  its  beginnings. 
The  first  radar  detectors  used  point  contact 
devices,  but  even  these  had  to  be  doped.  By 
"forming"  currents,  a  tiny  fraction  of  the 
wire  contact  was  diffused  into  the  semi- 
conductor, making  a  tiny  local  PN  junction. 
The  old-fashioned  natural  crystals  already 
had  their  doping  —  of  a  random  nature, 
which  is  why  you  had  to  hunt  for  "sensi- 
tive" spots. 

The  next  development  was  the 
point-contact  transistor,  but  this  chapter  is 
well-known.  !n  England  there  was  a  vogue  oi 
making  your  own  transistor  from  the  wafer 

in  a  diode.  The  stubs  of  heater  wires  from  a 
broken  tube  were  used,  with  a  stem  as  a 
mount,  the  whole  thing  formed,  and  presto! 
One  had  his  own  homemade  transistor. 

The  experimenters  used  to  make  their 
own  tubes,  too.  A  number  of  workers  used 
to  burn  out  one  filament  of  a  double* 
filament  headlight  bulb,  thus  securing  a  plate 
or  collector  element.  The  filament  was  used 
in  normal  fashion  as  an  emitter.  This  made  a 
diode.  A  coating  of  tinfoil  on  the  buib  made 
a  base  element  with  a  mu  of  one  tenth  or 
one  hundredth  or  some  such.  But  con- 
sidering the  high  impedance  of  the  input,  it 
was  still  possible  to  get  some  gain  out  of  the 
device.  High  school  physics  students  used  to 
use  test  tubes  with  rubber  stoppers,  or  even 
milk  bottles  (glass),  evacuate  them  with  the 
school  pump,  and  burn  them  for  a  few 
hours.  Those  sealed  with  sealing  wax  didn't 
last  long,  but  some  workers  went  far  beyond 
this.  One  ham  actually  made  split-plate 
magnetrons  of  hard  glass  just  before  WW  II. 
He  said  it  was  easy,  but  no  one  else 
duplicated  his  valves,  so  far  as  I  know. 

The  original  magnetron  had  one  cylin- 
drical plate.  The  next  had  a  split  plate,  split 
into  two  troughs  along  their  axis.  This  was  in 
the  early  forties.  The  British  invented  the 
cavity  magnetron,  like  an  internal  gear,  with 
each  cavity  of  such  size  as  to  be  resonant  at 
the  operating  frequency.  Next,  they  were 
kept  in  phase  by  two  wires  that  ran  to 
alternate  lips.  This  was  a  transmission  line, 
and  it  kept  the  cavities  oscillating  in  phase 
for  more  output  power- 
Magnetrons  were  capable  of  large  out- 
puts, but  they  were  noisy.  Small  klystrons 
with  tunable  cavities  were  used  as  local 
oscillators  for  VHF  superhets.  Then  came 
the  tropo-scatter  systems,  with  their  1 10  dB 
transmission  paths  -  if  you  could  call  that 
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During  WW  II  Sylvania 
developed  a  tube  which 
could  be  fired  out  of  a 
cannon  and  survive  , . , 


These  old  devices  may  be 
moribund,  but  they're  tak- 
ing a  long  time  to  die  . . . 


much  loss  a  "path"!  The  land  terminals  used 
klystrons  so  big  they  didn't  look  like  tubes 
at  all;  they  were  about  seven  or  eight  feet 
long,  heavy,  and  filled  with  machinery  for 
tuning.  In  tubes  of  that  size,  cathode  cmis^ 
sion  is  a  problem,  especially  peak  emission. 
You  can't  get  it  with  just  heat,  direct  or 
indirect.  So  an  auxiliary  cathode  —filament 

—  was  set  up  and  biased  several  hundred 
volts  negative  with  respect  to  the  main 
cathode.  The  auxiliary  bombarded  the  main 
cathode  and  guaranteed  enough  peak  emis- 
sion. I  know  very  little  about  it,  really  —  a 
good  look  and  ten  minutes  of  talk  was  all  I 
got.  But  I  do  know  something  else;  This 
system  was  invented  by  A.  McL.  Nicolson, 
who  also  invented  the  indirectly-heated 
cathode.  All  commercial  tubes  are  licensed 
under  his  patents.  The  bombardment- 
emission  patent  number  is  different,  though: 
#  1,210,678.  I  don't  know  when  it  was  filed 

—  as  early  as  1915  or  as  late  as  1919,  or  any 
time  in  between.  The  tropo  system  and  the 
Texas  towers  date  back  to  1950  or  so,  some 
30  years  later. 

There  were  various  developments  In  these 
empty  devices  such  as  the  lighthouse,  or 
dise-seai  tubes.  They  were  so-called  because 
of  a  kind  of  tiered  construction  that  resem- 
bled a  lighthouse.  They  were  used  at  UHF 
and  in  radar  systems.  The  highest  develop- 
ment of  the  lighthouse  tube  is  in  the  416-B 
and  -C  triodes  used  in  the  TD-2  microwave 
system.  They  don't  look  much  like  fight- 
house  tubes,  but  that  is  what  they  arc, 
essentially. 

There  arc  also  the  tiny  nuvistor  lubes  of 
RCA,  designed  to  compete  with  transistors. 
They  can't,  really,  but  they  do  have  a  high 
gain  and  good  output  for  their  size,  and 
come  in  many  types.  They  are  all  metal  with 
a  ceramic  base  which  is  also  the  mount. 
They  are  tiny  enough  to  hide  in  your  ear, 
should  you  want  to. 

For  a  long  time,  the  tiniest  tubes  were  the 
battery-operated  hearing-aid  types.  They  got 
smaller  and  smaller,  and  finally  wound  up  as 
a  flattened  tetrode  (glass)  with  wire  leads 
instead  of  a  base,  tiny,  and  with  a  half  volt 
filament  The  idea  was  to  burn  three  tubes  in 
series  from  a  dry  celL  The  filament  drain  was 
something  like  20-30  mA. 


During  WW  II  Sylvania  developed  a  tube 
which  could  be  fired  out  of  a  cannon  and 
survive.  It  came  in  two  types  -an  oscillator 
tube,  and  a  thyratron.  Both  were  hearing-aid 
sized,  but  they  used  indirectly-heated 
cathodes.  The  oscillator  was  a  Doppler  radar 
oscillator/detector  with  a  range  of  only  a 
few  yards.  At  its  nearest  approach  to  a 
target,  just  when  it  began  to  pull  away  from 
it,   it   would   fire  the  thyratron  (gas  tube) 


which  controlled  a  lot  of  current  and  could 
directly  fire  the  fuse  that  exploded  the 
bursting  charge  in  the  shell.  This  was  one  of 
the  hottest  developments  in  WW  II  and  was 
known  as  the  proximity  fuse.  The  secret  was 
a  simple  one  —  the  tubes  were  mounted 
coaxial ly  so  that  there  were  minimum 
stresses  due  to  rotation  of  the  shell,  and  the 
elements  were  so  wispy*! ight  that  they  didn*t 
absorb  much  energy  from  the  shock  of 
firing.  Other  tubes  were  initially  used  in  the 
prototypes,  and  the  special  proximity  tubes 
were  refinements  of  them. 

The  latest  development  is  the  traveling 
wave  tube,  used  in  the  latest  microwave 
systems.  This  one  is  a  real  darb.  There  is  a 
spiral  of  tungsten  (Wolfram)  wire  about  the 
size  and  length  of  a  screeivdoor  spring.  A 
signal  starts  at  one  end  and  is  amplified  in 
distributive  fashion  as  it  goes  along,  coming 
out  the  far  end  with  considerable  zap  to  it. 
I'm  wrong:  Make  the  inner  diameter  of  the 
spiral  more  like  a  soda  straw.  An  electron 
gun  at  the  input  end  shoots  a  beam  of 
electrons  down  the  center  of  this  spiral  to  a 
target  at  the  far  end.  I  don't  know  what  the 
target  voltage  is  —  1000  volts  or  more,  I 
think.  What  keeps  the  beam  from  spreading? 
A  strong  magnetic  field  squeezes  it  into  a 
narrow,  tight  beam,  Now,  signals  in  a  wire 
transmission  line  travel  slower  than  the  same 
signals  in  free  space,  or  near  the  velocity  of 
light.  So  far  as  I  know,  the  best  you  can  do 
with  an  accelerated  electron  beam  is  about 
half  that  velocity.  So  the  TW  tube  effec- 
tively slows  the  wave  to  considerably  less 
than  the  electron  beam  velocity  by  making  it 
follow  a  spiral,  while  the  beam  goes  straight. 
And  the  fields  of  the  traveling  electrons,  in 
sweeping  the  wave  along  faster  than  it  would 
otherwise  gof  add  power  to  it  continuously 
from  one  end  of  the  tube  to  the  other.  If  the 
signal  had  to  drag  the  electron  beam  along,  it 
would  lose  power.  Result:  a  very  broad 
band,  comparatively  high-power  amplifier 
that  works  in  the  higher  GHz. 

The  tube  itself  is  about  18  inches  long, 
about  an  inch  thick,  with  a  swollen  end 
where  the  gun  is.  No  base,  flexible  leads.  It 
looks  like  a  fever  thermometer  for  elephants. 

I  do  not  guarantee  the  accuracy  of  the 
sketchy  explanation  of  the  TW  tube.  I  don't 
understand  it  myself,  so  that  is  the  best  I  can 
come  up  with.  But  improving  on  it  is  not  a 
project,  it's  a  career 

The  burden  of  my  thesis  is  clear  enough. 
These  old  devices  may  be  moribund,  but 
they're  taking  a  long  time  to  die.  This 
vitality  is  due  to  their  suitability  for  certain 
special  jobs,  and  should  keep  them  with  us 
for  those  applications  for  many  years  to 
come.  ■ 
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1      S.  D.  SALES  CO. 

|  6  Digit  Digital  Clock  Kit 

^  We  wanted  our  word  to  mean  something  to  you.  When 
we  first  introduced  our  clock  we  used  such  words  as 
■impossible",  "unbelievable  bargain",  "prime  qual- 
ity', and  'unconditional  money  back  guarantee/  We 
anticipated  selling  several  hundred  kits.  Your  response 
to  our  dock  has  been  fantastic  Now  several  thousand 
kits  later,  we  hear  such  comments  as  'outstanding 
value",  "exceptional  service".  *'t  can't  believe  it",  etc. 
One  enthusiastic  customer  even  wrote  saying  it  was 
"the  best  thing  since  bottled  beer.1 

&    Here's  What  The  Kit  Includes: 

m      1  -  MM5314  National  Clock  Chip  with  socket 
&ff      6  *  Common  Cathode  Led  Readouts  (,25  in,  char;) 
-    13  -  NPN  and  PNP  Driver  Transistors     f  «»qc 
2  -  Push  Button  Switches  for  time  set   ▼Q*'' 

Rocker  Switch  for  Time  Hold  if       (KIT) 

WITH  SPECS, 

-Traiwformftr      pQSTPA  I D 


1 

« 

fit 

« 
i 
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VERNIER  DIAL 

From  a  close  out  of  metal  detector  manufacturer,  V? 
Turn,  8  to  t  ratio.  Internal  stops  easily  removed  to  make 
unit  multi-turn. 

LIMITED  QUANTITY  -  S.99  EACH 

DO  YOU  NEED  A  LARGE  COMMON  ANODE 
READOUT  AT  A  FANTASTIC  PRICE  ! 

S.  D.  presents  the  MAN-64  by  Monsanto  -  .40 
inch  character-  All   LEO  construction  •  not  re 
flective  bar  type,  fits  14  pin  DIP.  Brand  new 
and  factory  prime.    Left  D.P. 

SI, 59  ea.   6  for  $750 


FAIRCHILO  LEO  READOUTS  -  69c 

FND-7Q.  Common  cathode.  Right  hand 
decimal  point  ,25  inch  character.  Prime 
new  units  Perfect  for  clocks,  frequency 
counters,  etc  69c  10  For  $6 

Best  Readout  Buy  in  USA' 


DRIVER 
TRANSISTORS 
2N3904  -NPN 
2N3906  -  PNP 

&  Tor  SI 


1 
1 
4 
1 
2 
9 


Filter  Cap 
IN4001  Rectifiers 
IN914  Diode 
.01  Disc.  Caps 
Carbon  Resistors 


P,C,  BOARD  FOR  ABOVE 
S3. 00  each 


FREE  TRANSFORMER! 


This  month  only    Buy  one  of  our  kits  with  P.C.B.  and 
we  will  throw  in  the  transformer  free. 


INTEL  1702A  2K  ERASEABLE  PROM'S     $6.95 

We  tell  it  like  it  is.  We  could  have  said  these  were 
factory  new,  but  here  is  the  straight  scoop.  We  bought 
a  load  of  new  computer  gear  that  contained  a  quantity 
of  1702A's  in  sockets.  We  carefully  removed  the  parts, 
verified  their  quality,  and  are  offering  them  on  one  heck 
of  a  deal.  First  come,  first  served.  Satisfaction 
guaranteed. 


PROFESSIONAL  QUALITY  STEREO  HEADPHONES 

Here  is  the  kind  of  super  deal  that  S.  D,  is  famous  for. 
Treat  your  ears  to  a  super  sound  at  a  super  price.  Soft 
padded  ear  cushions,  lightweight,  fully  adjustable 
headband,  fong  coiled  cordt  wide  response.  $6  Post 
Paid  -  NEW  IN  ORIGINAL  FACTORY  BOXES 


SALE  ON  CUT  LEAD  SEMICONDUCTORS 

Leads  were  cut  for  PCB  insertion.  Still  very  useable. 
IN4148  Diode -40/S1  2N3904  (House  #Transistor) - 
25/51 


INSTRUMENT  KNOBS 
Black  with  brushed  aluminum  insert.  Medium  sizet  very 
attractive  style.  SPECIAL  S  FOR  $1 


2102  1K  RAM's  -  8  FOR  $12.95 

New  units  by  National*  We  bought  a  load  on  a  super 
deal,  hence  this  fantastic  price. 

Units  tested  for  500NS  Speed. 


FET'S  BY  TEXAS  INSTRUMENTS 

#TI5-75  but   with  an    internal   house  number,    TO-92 
plastic  case.  N  Channel,  Junction  type  FET. 

SPECIAL  5  FOR  $1 


FAIRCHILD  BIG  LED  READOUTS 

A  big  .50  inch  easy  to  read  character.  Now  available  in 
either  common  anode  or  common  cathode.  Take  your 
pick*  Super  low  current  drain,  only  5  MA  per  segment 
typical,  YOUR 

FND     •    510        Common  Anode  CHOICE 

FND     -    503        Common  Cathode  $2  ea. 


RCA  HIGH  VOLTAGE 
POWER  TRANSISTOR 
100  Watts,  5  Amp*.  300  VCEO.  TO-3 
case.  Silicon  HPH.  Mfg,  house  num- 
bered 2N5240.  Regular  catalog  is  S6, 
Perfect  for  H,V.  supplies  or  vertical  and 
horizontal  circuits. 

SPECIAL  -  99c 


HEAVY  DUTY  TRANSFORMER 

36  VAC.    35   AMPS.    115VAC   60    HZ 
PR!.  For  power  supplies  or  audio  power 
amps.  Best  quality,  fully  enclosed.  S4.95 

STItb 

Signetics,   TRl-State   Hex   Suffer.   MOS 
and   TTL   interface   lo   TRl-State    Logic 
Special:  $1.49. 


LM324  -  QUAD  741  OP 
AMP  -  99c 

NE555  -  Timers  *  49c 

709CH   -   OP   AMPS    - 
4  For  SI 

GESCRC1D6B1 
4  AMP  200P1V    Sensi- 
tive Gate     59c 


SIGNETICS  1K  PROM 
82S129.  256X4  Bipolar,  much  faster 
man  MOS  devices  50  NS  Tn~siate 
out  puts.  TTL  com pali bJe.  Field  program- 
able,  and  features  on  chip  address 
decoding  Perfect  fpr  microprogramming 
applications.  16  pin  DIP  With  specs. 
$2  95  ea 


936  DTL  BY  ITT 

Prime,  house  numbered.  Hex  Inverter 

10  For$t 


SUBMINIATURE  TRIMMER  CAPS 

Ultra  stable  Range:  3.5  to  18PF.2  for  $1 


£ 


TEXAS  INSTRUMENTS  B  DIGIT 

CALCULATOR  CHIP  TMSO  103NC 

Four  function    Same  style  as  used  In  Ti 

pocket   calculators     Factory   new    units. 

with  specs   99c  each 

1AMP  1000  PIV  SILICON  RECTIFIERS 
IN4DQ7.   Factory  prime  devices     10  for 
$1  00 

741COPAMPS 
Prime,  factory  tested  and  marked    Full 
spec  qt\  all  parameters    Not  re-rested, 
functional  only,  units  as  sold  by  others 
741  CH  -TO-5  8  Lead  Metal  Can  .      v%% 
741CV  -  ft  Lead  Mini  Dip  4f$T 


Ag 


D1747  JUMBO  LED  READOUTS 
By  UlfbniK     65  inch  character    Common 
anode    Outperforms  SLA- 3    perfect   for 
giant   digital   clocks     Only   20    MA     per 
segment   Special  ■  $2  50  ea 

JgtfS#£<£i  M  E  R  R  Y     CHR 


FILTER  CAPS 
Dual  section.  2000  MFD  and  1500  MFD 
at  30  VWDC  Twist  Lock,  79c  ea  3  Fpr  $2 


FAST  SERVICE 

BARGAINS 

GALORE 

NO  BACK  ORDERS 

0UALITY 
MERCHANDISE 


NATIONAL  VOLTAGE  REGULATOR 
Like  7805.  5VDC  -  1   AMP  output     Has 
TO*220  piasiic  power  lab  -  99c 


IN414B  COMPUTER  DIODES 
Same  as  IN914   Factory  prime.  20  for  $1 


FULL  WAVE  BRIDGE 
By  G.  I    1.6  AMP  800PIV  -  75c 


2N7Q6A  400MHZ.  TRANSISTORS 

Silicon   NPN     1   WATT.   TO-T8  Case.   5 
For  $1 


LARGE  SIZE  LED  LAMPS 
iiar  10  MV5024    Prime  factory  tesiefl 
units.  We  include  plastic  mounting  clips 
which    are    very    hard    to    came    py 
Special  5  for  $t 


MOTOROLA  NEG,  VOLTAGE  REG 
MC1469R    TO-66  9  Lead  package    For  3 
TO  30V  Outputs  Provides  600  MA  direct 
oulpul    or    more    hy    using    an    external 
power    iianststor     Reg     catalog   S4   ea 
With-  sp€?C5   $1  95 

ISTMAS     AND     A     HAP 


MOTOROLA  POWER  DARLINGTON 

S1.99 
MJ3001  -  NPN  -  80    Volts  -  10    Amps  - 
HFE    6000    typ.    To-3    Case     Idea*    for 
power  supplies,  etc    We  include  a  free 
723   regulator    w/ sen  em  aire   for    power 
supply   with    purchase   of   trie   M  J  3001 
You  get  the  two  key   parts   for   a   DC 
supply  for  only  $1  99    Regular  catalog 
pnce  for  the  MJ3001  il  S3  82 


MOTOROLA  NEGATIVE 
VOLTAGE  REG 

MC1463R  -     Like  our   1469R.   except   for 
negative  voftage.  Reg.  catalog  $$     Our 

price  $1.95. 


We  do  not  sell  junk  Money  back 
guarantee  on  eveiy  item  WE  PAY 
POSTAGE  Orders  under  S10  add  75c 
handling   NoCO.D   Texas  Res   add  5% 

tax 


S.  D.  SALES  CO. 

P.O.  BOX  28810 
DALLAS.  TEXAS  75228 


Ag 
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THE  SUNTRONIX  MODEL  KBD  IV  Keyboard  is  ideally  suited  as  a  general 
purpose  ASCII  Keyboard  for  data  terminal  applications.  This  keyboard  more  than 
meets  the  needs  of  the  data  entry  market  for  long  life  and  reliability. 

The  KBD  IV  utilizes  the  2  key  rollover  solid  state  readonly  MOS  memory  allowing 
encoded  outputs  to  be  strobed  out  as  each  key  is  depressed.  A  second  key  may  be 
depressed  concurrent  with  the  first,  but  the  second  key  encoded  output  will  not  be 
strobed  out  until  the  first  key  is  released.  This  feature  prevents  ambiguity  of 
character  codes  as  a  result  of  two  keys  being  depressed  in  rapid  succession, 

ELECTRICAL  SPECIFICATIONS: 

*  Voltage  requirements  -  +5.0  V  and  -12.0  V 

*  Power  consumption  —  less  than  200  mw 

*  Outputs  -  standard  ASCI  I;  7  bits  +  strobe 

*  Negative  or  positive  logic  output,  jumper  selectable 

*  Output  connector  —  standard  14  pin  DIP  IC  socket 

*  Three  modes  -  normal,  shift  &  control 

MECHANICAL  FEATURES: 
*Size-  12W'xG%"xT/2" 
High  grade  glass  epoxy  PC  board 

*  Keyboard  ROM  SMC  KR2376  40  pin  MOS 
Electronic  shift  lock,  not  mechanical 

*  Key  switches  one  integral  assembly,  not  individual  keys 

*  Switches  have  four-finger  phosphor  bronze  contacts  with  gold  inlay 

*  Keycaps  are  2-shot  high  strength  ABS  plastic 

These  keyboards  are  available  off  the  shelf  in  two  forms  —  fully  assembled  and 
unconditionally  warranteed  against  defects  in  manufacture  or  materials  for  a  full 
ninety  days,  or  in  the  more  economical  kit  version.  Kit  parts  are  fully  warranteed 
against  defects  in  manufacture  or  materials  for  a  full  ninety  days.  In  either  version, 
full  instructions  are  supplied  for  operation,  including  specifications  and  data  sheets. 
In  the  kit  version,  complete  instructions  are  supplied  for  the  assembly  process.  A 
reasonably  competent  technician  can  completely  assemble  and  test  this  keyboard  in 
one  evening.  All  parts  needed  are  included. 


INTRODUCTORY  PRICES 

Factory  assembled  -  $74.95  ppd, 
Complete  kit,  w /instructions  -  $64.95  ppd 
Please  add  $1.00  handling  per  order. 
Minimum  order  -  $5.00 


sunrjMHU 


flflfflPMY 


360  Merrimack  St.,  Lawrence,  Mass.  01843 
(Telephone  orders:  617  688-0751    603-434-4644) 
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The  ' '  Little 

for  40  to  20m 


by 

Gordon  Stewart  VE4GS 

26  Dominion  Bay 
Thompson,  Manitoba 
Canada  R8N  I L3 


Tl  his  log-periodic  type  of  antenna  will 
likely  be  of  interest  to  SWLs  who  have 
a  couple  of  dipoles  or  random  wires  tied  to 
their  receivers.  Although  designed  for  7  to 
15  MHz  as  an  experiment  in  compact  log- 
antenna  performance,  it  is  usable  for  receiv- 
ing from  6  to  1 6  MHz, 

Using  it  for  transmitting  on  7  and  14 
MHz  it  showed  about  2.5:1  swr.  The  swr 
throughout  the  range  varies  more  than  one 
would  like  for  transmitting  use,  but  seems  to 
cause  no  problem  when  receiving.  I  would 
describe  the  general  receiving  performance  as 
a  very  good  dipole  on  all  frequencies  in  the 
range  or  a  slightly  degraded  2  element  beam, 
The  front  to  back  ratio  seems  to  vary  from 
unity  to  about  12  dB,  depending  on  the 
angle  of  the  signal  off  the  back.  Fading 
seems  to  be  less  than  when  a  dipole  is  used. 

The  poles  used  to  support  the  antenna 
should  be  at  least  30  feet  high  -  60  feet 
would  be  even  better. 
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Figure  2:  14"  plexiglass  (6  req'd.,  f  at  each 
center  element). 
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so- 74a 
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SO  79A 
00  A  if 


-  TO  RECEIVE* 


t RECEIVING  ROOM 

Figure  3:   Two  methods  of  feeding.  Clean 
and  solder  all  joints  properly ! 

Be  sure  to  transpose  the  element  feeds  as 
shown  in  Fig.  1 . 

The  antenna  can  be  fed  through  a  4:1 
balun  at  the  front  element  and  coax  run  to 
the  receiver.  If  a  300  Ohms  Jine  is  available  it 
coufd  be  run  to  the  receiving  room  and  then 
put  into  a  4:1  balun,  with  a  length  of  coax 
used  to  the  receiver.  Because  of  the  diffi- 
culty in  making  an  all  band  antenna  tuner,  I 
suggest  you  use  the  balun,  either  ready  made 
or  from  a  kit  which  is  available  at  a 
reasonable  price* 

This  log,  for  casual  use,  represents  the 
smallest  size  that  is  practical  for  the  fre- 
quency range  given  —  using  performance 
versus  size  as  the  trade-off  point.  Wire  size  is 
not  critical:  #14  or  #16  should  be  satisfac- 
tory. 

Good  listening!  ■ 


Fading  seems  to  be  less 
than  when  a  dipole  is 
used  . ,  , 
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Using  A 
Bargain  Surplus  Key 


L 


•  !• 


ard 


by 

Cole  Ellsworth  W60XP 
10461  Dewey  Dr. 
Garden  Grove  CA  92640 


I  recently  became  the  owner  of  an  ASCII 
(American  Standard  Code  for  Information 
Interchange)  encoded  four-row  keyboard 
purchased  from  a  local  parts  emporium.  Of 
relatively  recent  surplus  vintage,  it  had 
originally  been  used  in  a 
computer  terminal.  The  keyboard 
electronics  consisted  principally  of  a  40-pin 
LSI  encoder  chip  similar  to  the  General 
Instrument  Corporation  AY-5-2376.  Several 
7400  series  chips  composed  the  remainder  of 
the  circuit,  Parallel  format  outputs  included 
the  7-bit  ASCII  code,  plus  a  parity  bitf  and 
the  key-pressed  signal  (keyboard  strobe).  In 
addition,  two  key-switch  non-encoded 
functions  were  available:  "REPEAT"  and 
"INT"  (similar  to  WRU)_  All  outputs  were 
TTL-compatible  positive  true  logic  levels, 
although  each  of  the  eigtit  data  bit  outputs 
was  capable  of  driving  only  one  TTL  load. 

The  reason  for  acquiring  the  keyboard  in 
the  first  place  was  to  incorporate  it  in  a 
computer  terminal  with  video  display  to 
provide  a  man-microprocessor 
communications  link.  However,  other 
applications  came  to  mind,  such  as 
converting  the  8-feve|  ASCII  code  to  Baudot 


5-level  code  for  amateur  band  use.  And, 
should  the  FCC  see  fit  to  permit  8-level 
codes  on  the  amateur  frequencies,  a  proper 
interface  would  make  such  operation  easy  to 
accomplish.  It  became  apparent  that  a 
number  of  keyboard  support  functions  such 
as  character  counter,  EOL  indicator,  repeat 
function  generation,  data  output  buffering, 
and  keyboard  strobe  control  would  be 
required  to  provide  maximum  versatility  in 
the  aforementioned  applications. 

After  an  analysis  of  the  keyboard  support 
requirements  and  a  projection  of  probable 
usage  of  the  keyboard  in  varied  applications, 
a  logic  diagram  evolved  that  met  all  the 
requirements  for  my  particular  keyboard.  It 
should  be  noted  that  keyboards,  like  canned 
soup,  come  in  many  varieties.  Some  designs 
have  data  outputs  that  are  negative  true  TTL 
levels  (mark  -  low  level},  Some  have  mixed 
outputs  where  the  strobe  is  positive  logic 
and  the  data  bits  arc  negative  logic.  Some 
recent  designs  have  onboard  LSI  encoders 
that  have  a  built-in  repeat  function  (the 
strobe  signal  pulses  at  a  ten  H/  rate  when  a 
character  key  is  held  down  more  than  about 
Vz  second)  while  others  do  not  even  have  a 
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repeat  key.  So  as  to  make  the  support  logic 
as  versatile  as  possible,  a  number  of  options 
were  provided  in  the  final  design  and  the 
result  was  named  the  Keyboard  Interface  - 
version  1  (KBI*1}.  Fig.  1  illustrates  the 
interface  unit  logic  diagram  and  connection 
to  the  keyboard.  Fig,  2  shows  the  Digital 
Read  Out  (DRO-1)  logic  diagram  which 
includes  the  EOL  decoder. 

Features 

1.  Provides  buffered  {up  to  30  TTL  loads) 
positive  true  data  outputs  (U3P  U4)  for  the 
eight  data  bits  with  cither  positive  true  or 
negative  true  inputs. 

2.  Provides  for  strobed  (3-state)  outputs 
to  allow  connection  to  standard  daia  bus,  or 
normal  2-state  outputs  by  means  of  jumper 
JM5. 

3.  Provides  repeat  function  generator  if 
desired  (JM6). 

4.  Allows  strobe  and  repeat  functions 
from  either  positive  or  negative  logic 
keyboard  outputs  (] Ml,  JM2,  )M3P  JM4). 

5.  Provides  four  variations  in  strobe  pulse 
outputs: 


a.  Negative-going  strobe  pulse  remaining 
at  a  low  level  until  key  is  released  (strap  JM7 
A  to  B). 

b.  Positive-going  strobe  pulse  remaining  at 
a  high  level  until  key  is  released  (strap  JM7 
A  to  C). 

c.  Negative-going  strobe  pulse  with 
variable  delay  and  variable  pulse  width  (strap 
JM7  AtoD). 

d.  Same  as  letter  c  except  positive-going 
strobe  pulse  (JM7  A  to  E). 

6.  Provides  a  character  counter  and  LED 
display  that  counts  only  the  printing  ASCII 
characters  plus  space  bar.  Counter  is  reset  to 
00  on  receipt  of  ASCII  LINE  FEED 
function, 

7,  Provides  End-Of-Line  (EOL)  indication 
at  any  desired  character  count.  EOL 
indicator  is  also  reset  by  the  LINE  FEED 
function. 


Circuit  Notes 

For  interface  to  keyboards  with  positive 
true  logic  outputs,  U3  and  U4  should  be  the 
74367  non-inverting  3-state  buffers.  In  this 
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Inside  view  of  console  showing  method  of  mounting  and  interconnecting  the 
five  PCBs  and  keyboard.  The  PCB  on  the  far  left  is  a  catchall  for  peripheral 
drivers  and  other  accessory  functions, 

case  USA  and  U4A  arc  jumpered  as  follows: 
USA  -  j  Ml  open,  J M4  A  to  B;  U4A  -  j M2 
open,  JM3  A  to  B.  Note  that  in  this 
configuration  all  keyboard  data  outputs 
must  be  positive  logic  including  the  strobe 
and  repeat  signals.  There  is  no  provision  for 
handling  negative  logic  strobe  and  repeat 
signals  when  data  bits  are  positive  logic.  If 
required,  outboard  inverters  could  be  used  in 
this  case. 


For  interface  to  keyboards  with  negative 
logic  data  outputs  and  negative  or  positive 
logic  strobe  and  repeat  signals,  U3  and  U4 
are  74368  inverting  buffers.  Pinout  and 
control  levels  are  identical  with  the  74367. 
For  a  negative  logic  strobe  from  the 
keyboard,  U4A  JM2  is  open  and  |M3  A  to 
B.  For  positive  Ipgic  strobe,  JM2  is  jumpered 
and  JM3  A  to  C  Similar  jumper  conditions 
apply  to  U3A  for  negative  or  positive  logic 
REPEAT  signals. 

If  the  keyboard  has  on-board  repeat 
character  function,  then  U1,  U2A,  and  U3A 
are  not  required  and  may  be  disabled  by 
connecting  |M6  A  to  C  (in  this  case  U1  and 
associated  capacitors  and  resistors  need  not 
be  installed).  If  keyboard  has  the  repeat 
function  key  but  no  repeat  oscillator, 
connect  JM6  A  to  B  for  a  ten  Hz  pulsing  of 
the  keyboard  strobe. 

If  normal  non-strobed  bipolar  data 
outputs  are  desired  {no  high  impedance  third 
State),  connect  JM5  A  to  C.  If  3-state  data 
outputs  are  desired  (U3  and  U4  pass  data 
only  during  presence  of  keyboard  strobe 
pulse  and  outputs  revert  to  a  high  impedance 
stale  when  strobe  pulse  is  not  present), 
connect  J  MS  A  to  B.  For  initial  tests  of  the 
KBMf  JM5  should  be  strapped  A  to  C 

The  four  variations  in  strobe  signal 
output  are  selectable  by  JM7.  Connect  JM7 
A  to  B  for  negative-going  strobe  staying  low 
until  key  is  released,  JM7  A  toC  for  inverse 
(positi vetoing  strobe  staying  high  until  key 
is  released).  JM7  A  to  D  and  A  to  E  select 
negative  or  positive  strobe  pulses  as  required 
UI4A  R5  and  C4  are  selected  to  provide  the 
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Fig.  I,  Interface  unit  logic  diagram  and  connection  to  keyboard. 


required  strobe  delay,  and  U14B  R6  and  C5 
arc  selected  to  provide  the  desired  pulse 
width. 

Thus,  it  is  apparent  that  while  the  KBM 
will  provide  interface  for  the  majority  of 
keyboard  logic  configurations,  all  possible 
permutations  are  not  available.  The  KB  1-1  is 
not  directly  compatible  with  non-coded 
keyboards,  keyboards  coded  for  IBM  codes 
such  as  EBCDIC  or  5ELECTRIC,  or 
Keypunch  (Hollerith)  codes,  in  other  words, 
before  you  consider  use  of  the  KBM,  your 
keyboard  must  meet  three  conditions:  1. 
Outputs  must  be  in  a  7-bit  parallel  ASCII 
encoded  format  with  or  without  parity  bit 
2.  Outputs  must  beTTL-compatible.  3.  Must 
have  a  strobe  (keypressed)  signal  output. 
The  character  counter  section  of  the  KBI-1 
provides  a  two-digit  display  (00  to  99)  of  the 
number  of  printing  characters  (and  space 
bar)  generated,  A  portion  of  this  circuit  is 
located  on  the  DRO-1  board  (sec  Fig.  2).  It 
will  not  count  control  functions.  The  display 
is  reset  to  00  whenever  LINE  FEED  key  is 
pressed.  EOL  indication  is  provided  by  lamp 
DS-1,  This  circuit  operates  by  detecting  a 
preset  number  determined  by  strapping 
outputs  of  U1 1  and  Lit  2  to  the  inputs  of 
U7D.  Decimal  thumbwheel  switches  (SI,  S2) 
may  be  used  for  convenience  in  changing  the 
set  point  if  desired.  Otherwise,  straps  are  run 
from  U7D  inputs  to  the  desired  outputs  on 
U11  and  U12.  At  the  preset  count,  the  EOL 
indicator  illuminates  and  remains 
illuminated  until  LINE  FEED  key  is 
depressed. 

Construction 

Circuit  layout  and  wiring  is  not  critical 
provided  normal  rules  of  TTL  logic  are 
followed.  Printed  circuit  boards  greatly 
facilitate    and   speed  construction  and   are 
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Fig.  2.  Digital  Read  Out  logic  diagram,  including  EOL  decoder. 

recommended  in  particular  to  those  who  are 
not  familiar  with  digital  logic  hardware* 
New,  high  quality  components  should  be 
used  to  reduce  or  eliminate  debugging 
problems.  Surplus  or  reclaimed  components 
may  be  used  if  you  have  the  proper  facilities 


The  five  printed  circuit  boards  from  left  to  right:  DRO- J  character  counter  and  display  driver  (short  board),  KB/- 1  interface, 
ABC-1  ASC/f  to  Baudot  converter r  UT-4  i-fmain  board,  UT-4  i-f  auxiliary  board. 
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Fig.  3t  Adaptor  for  driving  SWTP  TV  Typewriter  video  display  from  KBhL 

for  testing.  Sockets  or  Molex  pins  arc 
recommended  for  the  fCs  as  even  brand  new 
chips  from  a  franchiscd  distributor  have 
been  found  defective.  Check  and  double 
check  the  orientation  of  pin  1  of  the  chip 
with  the  socket. 

C1,  the  timing  capacitor  for  Ul,  may 
require  selection  to  keep  the  repeat  function 
rate  at  ten  Hertz  or  less.  R1  and  R2  should 
be  5%  %  Watt,  R4  is  required  for  the 
recommended  EOL  tamp  and  +12  volt 
supply.  R4  may  be  replaced  by  a  jumper  if  a 
5  volt  lamp  and  +5  volts  are  used  in  this 
application. 

Printed  Circuit  Boards 

Electronic  Development  Inc.  (EDI)1  of 
Salem,  Oregon  has  been  authori/.ed  to  make 
the  two  printed  circuit  boards  (KB  1-1  and 
DROI)  available  for  this  project.  No  other 
sources  of  PCBs  are  expected  to  be  available. 
PC  boards  only,  or  complete  kits  may  be 
obtained.  See  EDI  ads  in  73  for  description 
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and  availability.  The  boards  are  high  quality 
epoxy  glass,  double-sided  with 
plated-through  holes  and  111  standard  .156 
inch  spacing,  Imposition  double  readout 
edge  connectors.  The  edge  connector 
references  on  the  logic  diagrams  arc  identical 
with  the  EDI  PCB  edge  connections. 

Troubleshooting 

At  the  time  of  this  writing,  three  persons 
have  built  the  KBI-1  and  three  different 
ASCII  encoded  keyboards  have  been  used. 
These  were  surplus  units  manufactured  by 
Clare-Pendar,  Microswiteh  and  Tektronix. 
Various  problems  were  encountered  in 
check-out  including  poor  solder  joints, 
missed  solder  points ,  trace  to  trace  solder 
bridges,  overloaded  power  supplies,  and  in 
several  instances  defective  ICs  were  found. 
In  each  case  a  carefully  thought  out,  logical 
approach  to  troubleshooting  pinpointed  the 
problem  area.  While  a  good  triggered 
oscilloscope  is  a  most  useful  adjunct  to  logic 
circuit  troubleshooting,  it  should  be  pointed 
out  that  Peter  K6SRG  debugged  and 
checked  out  early  prototypes  of  the  KBI-1, 
the  A8C-1  ASCII  to  Baudot  Converter,  and 
UT-4  i-f  circuits  using  nothing  but  a  VOM 
(and  an  ice  cube  to  find  a  temperature 
sensitive  74390!). 

The  KBI-1  was  designed  to  be  located  in 
the  immediate  vicinity  of  the  ASCII 
keyboard.  Leads  from  the  keyboard  data 
outputs  to  the  KBI-1  should  not  exceed  20 
inches.  Lines  of  greater  length  will  cause 
ringing,  especially  on  the  keyboard  strobe 
pulse.  Ringing  on  the  strobe  pulse  will  cause 
multiple  outputs  from  a  single  keystroke. 
Jim  WA7ARI  used  a  six  foot  cable  between 
his  keyboard  and  the  KB M  but  it  was 
necessary  to  use  type  75188  line  drivers  at 
the  keyboard  and  75189  line  receivers  at  the 
KBI-1  inputs  to  prevent  ringing.  The  same 
line  length  restrictions  apply  to  the  KBI-1 
outputs.  You  must  use  transmission  line 
techniques  for  any  line  over  approximately 
20  inches, 

KBI-1  with  TV  Typewriter  Display 

Many  RTTY  enthusiasts  have  built  the 
Southwest  Technical  Products  Corp.  (SWTP) 
*TV  Typewriter"  video  display.  Fig.  3 
illustrates  a  special  adaptor  used  between  the 
KBI-1  output  and  the  TV  Typewriter  input 
so  that  the  video  display  has  a  CR/LF  on 
receipt  of  LF  instead  of  CR.  The  video 
display  will  still  provide  automatic  CR/LF  at 
the  end  of  its  32  character  line  if  an  LF  is 
not  received  prior  to  this  point,  Credit  is  due 
WA7ARI  for  developing  this  circuit* 
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ASCI  I  to  Baudot  Conversion 

A  forthcoming  article  will  describe  an 
ASCII  to  Baudot  converter  {ABC-1)  that 
converts    ASCII    data    from    the    KBM    to 


KBI-1  Parts 

List 

R1,2 

560k  5% 

01 

555 

R3 

470 

U2 

7437 

R4 

75  ft  W 

U3,4 

743  $7 

or  74368  (See  text) 

EOL  lamp 

6  V/75  mA 

U5 

7404 

U6 

7430 

DRO-T  Parts  Lift 

U7 

7402 

U9r  10 

7447 

UB 

74390 

U11,  12 

7442 

U13 

7474 

Display  DL707  or  equiv. 

U14 

74221 

R1-14 

270  Ohm 

CI,  tVS 

0.1  uF 

CI 

10mFf  16  V 

C2,  3 

IOuF, 

16  volts 

C2 

0:1  mF 

C4,  5 

selected,  see  text 

SI,  2 

Decade  thumbwheel  switches 

parallel  format  Baudot  5-levcl  code  and 
outputs  this  data  to  a  FIFO/UART 
combination  such  as  the  UT-42.  ■ 


SOUTHFIELDMI 
JAN  18 

Southfield  Amateur  Radio  Club's 
10th  Annual  Swap  and  Shop,  the 
largest  in  Michigan,  will  be  held  Jan- 
uary 18,  1976  at  Southfield  High 
School,  Ten  Mile  and  Lahser  Rds.r 
Southfield,  Michigan.  Tickets  $1,50. 
For     more     information     regarding 


tickets  and/or  tables  write  to  Mr. 
Robert  Younkers,  24675  Lahser  Rd„ 
Southtleld,  Michigan  48075, 

WAUKESHA  Wl 

JAN  24 

The  4th  annual  Midwinter  Swapfest 

ot  the  West  All  is  Radio  Amateur  Club 

will   be  Saturday,  January  24,   1976 


starting  at  8  am  at  the  Waukesha 
County  Expo  Center.  This  year  in  new 
larger  building!  Directions;  I  94  to 
Waukesha  Co.  F,  south  to  FT,  west  to 
Expo  Center,  Talk- in  on  146.52  MHz. 
Tickets  SL50  advanced,  S2.00  at 
door.  (Dealers:  advanced  registration 
only.)  Write:  WARAC,  P.O.  Box 
1072,  Milwaukee  Wl  53201. 

VERO  BEACH  FL 
MAR  20  21 

The  Bi  GemenntaJ  Treasure  Coast 
Hamfest  will  be  held  at  the  Vero 
Beach  Community  Center  Saturday 
and  Sunday,  March  20  and  21,  1976. 
Sponsored  by  Vero  Beach  Amateur 
Radio  Club,  Inc.,  and  St,  Lucie 
Repeater  Association,  P.O.  Box  3088, 
Vero  Beach  F  L  32960. 

WASHINGTON  DC 
MAR  24 

1976  ARRL  Technical  Symposium 
on  Mobile  Communications  will  be 
held  on  the  evening  of  Wednesday. 
March  24,  1970  at  the  Statler  Hilton 
Hotel,     Washington,     DC.     Areas    of 


interest  are:  HF/VHF/UHF  mobile 
communications,  repeater  technology 
and  operations,  signaling  and  control 
techniques,  special  mobile  com  muni- 
cat  ions  (AMSAT,  ATVr  RTTY,  etc.); 
especially  subjects  of  interest  to  both 
amateur  and  commercial  mobile  radio 
users.  Summaries  are  due  by  February 
1,  1976.  Manuscripts,  photo  of  author 
and  biographical  sketch  of  amateur/ 
electronic  background  due  by  March 
1,  1976,  Write:  Paul  Rinaldo  K4YKB, 
1524  Springvale  Ave.,  McLean  VA 
22101  or  call  (703)  356  8918  even- 
ings. 

ST,  CLAIR  SHORES  Ml 
APR  4 

The  South  Eastern  Michigan  Am  a 
teur  Radio  Association  is  holding  its 
Eighteenth  Annual  SEMARA  Swap 
'N'  Shop  on  April  4,  1976,  from  8  am 
EST  to  3  pm  EST.  It  will  be  heJd  at 
the  South  Lake  High  School  in  SL 
Clair  Shores,  Michigan,  on  the  South- 
west corner  of  Nine  Mile  Road  and 
Mack  Avenue. 


According  to  long-standing  policy, 
73  Magazine  makes  a  continual  effort 
to  match  those  in  need  of  technical 
help  or  instruction  with  those  who 
feel  they  can  offer  it.  )f  you  find 
yourself  in  one  of  these  two  cate- 
gories, please  do  yourself  and  amateur 
radio  a  favor  by  contacting  Ham  Help, 
73,  Peterborough  HH  03458. 

W5YF.  the  SMU  ARS,  is  now  offer- 
ing Novice  licensing  mini -courses, 
TIME  9:30  am  -  12  noon 
DATES:     Every    2nd,    3rd    and    4th 
Saturday  of  the  month. 
WHERE:    W5YF,    Rm.    324,    (Aruth 
Eng.j     Southern     Methodist     Univ.f 
Dallas  TX  75275  (attn:  WA2JRX), 
PHONE:  692-3372 

ADVANTAGES:  Success  rate  running 
a  mere  100%, 

Got  a  tough  schedule?  We  can 
accommodate  you  best  of  all  We* re 
an  F,B.  station  to  learn  on  and  get 
those  first  QSOs  under  your  belt! 

Bob  Monaghan  WA2JRX/5 
Dept.  of  Anthropology 

SMU 
Dallas  TX  75275 


Help! 


David  Geennck 

920  Wolfe  Road 

Richmond  IN  47374 


I'd  be  happy  to  help  anyone  in  any 
way  to  get  his  ticket. 

Vick  Martin  WA6UOC 

5834  Shoshone 

EncinoCA  91316 

(213)  8811058 

I'd  be  glad  to  offer  some  HAM 
HELP. 

Fred  Lay  ton 

Rt.  18  Box  430 

Olympia  WA  98502 

Our  "Amateur  Radio  Education 
Association"  started  meeting  in 
January,  1975,  and  now  has  about 
twenty  active  members. 

While  most  of  our  members  are 
already  licensed,  we  would  be  very 
much  interested  in  having  non- 
licensed  people,  with  an  interest  in 
amateur  radio,  get  in  touch  with  us. 


The  club  has  the  potential  to  set  up 
classes  for  these  people  and  our 
instructor,  William  Farone  (Extra 
Class),  has  the  ability  to  set  up  a 
comprehensive  instructional  program 
in  addition  to  being  able  to  provide 
the  motivation  for  learning. 

Our  base  of  operation  is  in  Bergen 
County,  which  is  in  the  northeastern 
part  of  New  Jersey.  For  practical 
purposes,  I  think  anyone  living  within 
a  ten  mife  radius  of  the  George  Wash- 
ington  Bridge  would  be  able  to  parties 
pate  in  our  activities. 

We  would  sincerely  appreciate  any 
help  you  could  give  us  in  recruiting 
new  members  —  perhaps  a  mention  of 
our  organization  in  the  "Ham  Help'* 
column  would  reach  a  number  of  both 
"would-be"  and  currently  licensed 
amateurs. 

William  G.  Lenz  WN2VXL 

538  Second  Street 

Palisades  Park  NJ  07650 
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Improve  Your  SSTV 

with  The  FRAMER 


by 

E.  Sommerfield  W2FJT 
49  Spring  Road 
Poughkeepsie  NY  12601 


60  Hi 


Next  to  multi-path  sync  problems,  there 
is  nothing  more  aggravating  than  the 
reception  of  only  a  portion  of  an  SSTV 
picture  (frame)  completely  out  of  vertical 
synchronization,  and  subsequently  overlaid 
by  a  different  portion  of  the  same  picture 
when  the  next  frame  starts. 

This  article  describes  a  simple  remedy 
that  forces  a  vertical  sync  pulse  at  the 
beginning  of  each  transmission,  i.e.,  when 
the  transmit/receive  relay  is  activated.  This 
will  insure  that  when  your  transmission 
starts,  your  camera  begins  scanning  from  the 
beginning  of  a  frame. 

The  Robot  Research  Inc.  Model  80A 
SSTV  camera  was  used  as  the  example  in 
this  article,  but  the  principle  can  be  applied 
to  other  cameras  that  use  the  line  frequency, 
together  with  a  frequency  divider,  to  obtain 
the  vertical  scan  rate. 


^I5  Hi    5ms^7mi 
HQRtZ    SYNC 


TO   Tl    T2   T3 
I       I       I       I 

lis 

MC777P 


T4    T5  T6  T? 


CLEAR |  DIRECT 
(RESETS 


J/8  Hi    67  mi 

VERT   SYNC 
(  VIA 
OTHER 
LOGIC) 


rn 


Fig.  1. 


Fig.  1  shows  a  block  diagram  of  the 
vertical  timing  chain  of  the  Robot  80A 
SSTV  camera;  this  is  a  common  config- 
uration for  obtaining  an  8  second  vertical 
frame  interval.  Notice  that  the  vertical  sync 
pulse,  which  is  used  to  reset  the  receiving 
monitor  vertical  sweep  deflection,  is 
free-running,  If,  for  example,  your  trans* 
mission  begins  when  T6  is  "on"  and  TG-T5 
arc  "off/1  then  your  picture  would  be 
transmitted  starting  at  the  center  and  contin- 
uing Tor  one  half  a  frame  before  a  vertical 
sync  pulse  is  transmitted.  Likewise,  at  the 
monitor,  one  half  a  frame  would  be  dis- 
played starting  wherever  the  monitor  vertical 
deflection    was    at    the    time    transmission 


The  simple  solution  to  this  problem, 
>wn  in  Fig.  2P  is  to  reset  the  vertical 
timing  chain  whenever  a  transmission  begins, 
and  hold  it  in  the  reset  condition  for  the 
length  of  a  vertical  sync  pulse:  about  30  to 
70  milliseconds.  (Pulse  times  longer  than  70 
milliseconds  will  not  adversely  affect  opera- 
tion of  either  the  camera  or  monitor.)  When 
the  80A  vertical  timing  chain  is  in  the  reset 
slate,  a  vertical  sync  pulse  is  generated  by 
the  camera, 

Fig.  3  shows  a  typical  frequency  divider. 
Most  frequency  dividers,  also  known  as 
counters,  have  provision  for  at  least  one 
DIRECT  input  called  a  CLEAR  DIRECT 
(Cd).  A  direct  input  is  an  input  that  over- 
rides any  clocking,  toggle,  or  counting  opera- 
tions. Due  to  the  grouping  of  the  divider 
elements  of  4  to  a  DIP  module,  each  Cd 
input  usually  resets  4  divider  elements.  The 
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REPLACE    GROUNDS   WITH    THESE    SIGNALS 


DIVIDE    SY 


TRANSMIT/ RECEIVE 


RECEIVE 


+  3  t> 


-O 


+  3 

0 


67  ms 


•\v 


START 
TRANSMISSION 


END 
TRANSMISSION 


Fig.  2 


^0 


TRANSMrT    -    RESETS    U9    AND    U 10 
WITH    A    67  ms    PULSE 


SET   INPUT 


TOGGLE  (CLOCK) 


CLEAR   INPUT 


8        « 


A        A 

t  1 

V 

— > 

s 

(4) 

T 

POSITION 

BINARY 
COUNTER 

1 

C 

{DIVIDER} 

r 

Cq 

f\ 

CLEAR  (DIRECT) 


MOTOROLA     MC777P 


Fig.  3. 


80A   has  2  such  divider  modules,   U9  and 
U10. 

There  are  many  electronic  ways  to  gen- 
erate a  single  vertical  sync  pulse  in  coinci- 
dence with  the  transmit/receive  relay  clo- 
sure, but  the  relay  circuit  shown  in  Fig.  4  is 
the  simplest  and  easiest  to  implement.  An 
electronic  version  using  the  unused  half  of 
U4  was  breadboarded  and  tested  in  the 
camera,  but  was  not  implemented  due  to  the 
extensive  modifications  required  to  the  U4 
land  pattern.  It  is  shown  in  Fig.  5(a)  for  the 
reader  who  is  inclined  towards  elec- 
tronic-only circuits. 


The  relay  circuit,  shown  in  Fig,  4, 
operates  as  follows: 

In  receive  mode,  the  relay  K1  return  path 
via  the  transmit/receive  (T/R)  relay  is  open, 
and  CI  will  charge  to  +15  volts  through  Rl 
in  about  one  second.  When  the  T/R  relay  is 
closed  at  the  beginning  of  a  transmission,  CI 
will  discharge  through  the  parallel  combina- 
tion of  Rl  and  the  resistance  of  the  coil  of 
relay  Kl.  The  value  of  C1  was  chosen  in 
conjunction  with  the  1000  Ohm  relay  coil 
resistance,  so  that  that  the  current  through 
relay  K1  coil  would  not  drop  below  3  mA 
until  about  70  ms  after  the  T/R  relay  closed. 


Who  wants  to  hear,  "Send 
me  a  few  more  frames,  the 
first     two     were    out     of 


sync 


ir 


Fig.  4(a).  Original  wiring* 


CAMERA 
ENCLOSURE 


CAMERA 
FILTER 

«fl-e«CLOSlf« 


10  uH 


CABLE 


<EZ3 


E*TIRNAL    POWER 
SUPPLY    ENCLOSURE 


*•    SSTV    AUDIO 


Fig.  4(b).  Modified  wiring. 
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FILTER 
SUB-EMODSUFE: 


10  uH 


PROM  t/(4 
ISEt  FIG  4BJ 


F/^.  5(fyL  4//  resistors  *A  Watt  Transistors  Af  Bt  C,  D  and  E  are  RCA  CA-3046  five  transistor 
array  module. 


GROUND 
OPEN 


J 


BASE    OF 
TRANSISTOR 

A 


Relay  Kl  will  open  when  the  current  in  its 
coil  drops  below  3  mA.  Q  will  discharge  to 
+1.6  volts  and  stay  at  this  value  until  the 
T/R  relay  opens.  The  current  through  Kl,  at 

+1,6  volts,  is  1.6  mA,  which  is  not  sufficient 
to  keep  Kl  closed.  Relay  Kl,  therefore,  will 
close  at  the  beginning  of  a  transmission  and 
reopen  alter  about  70  ms. 

When  relay  Kl  closes,  +15  volts  is 
applied,  via  R2,  to  the  Cd  inputs  of  both  U9 
and  U10,  the  vertical  divider  chain.  When 
this  occurs,  all  8  counting  elements  of  the 
divider  chain  are  reset,  and,  as  was  men- 
tioned earlier,  the  80A  generates  a  vertical 
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TO  U4 


AV 


1 


ttQ" 


+  1V- 
OUTPUT 
OF   U4  q 


COLLECTOR   +  .v 
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Fig.  5(b). 


sync  pulse.  The  value  of  R2  was  chosen  so 
that  the  voltage  on  the  Cd  signal  line  is 
about  +1  volt  as  required  by  the  manu- 
facturer's specification  for  the  MC790P.  The 

rearrangement  of  cable  wires  between  Figs. 
4(a)  and  4(b)  was  necessary  in  order  to 
obtain  the  wire  for  the  reset  line.  The  video 
output  circuit  is  functionally  the  same  in 
both  circuits. 

Those  readers  who  are  familiar  with  relay 
operation  might  question  the  lack  of  con- 
cern with  relay  contact  bounce.  Relay 
contact  bounce  is  present  of  course,  but  the 
vertical  sync  filter  in  the  monitor  only  passes 
sync  pulses  longer  than  about  30  ms.  Con- 
tact bounce  only  lasts  for  about  10  ms  to  20 
ms,  so  no  problem  was  experienced  in  this 
area. 

Switch  5W1,  which  is  optional,  allows 
manual  reset  of  the  counting  chain,  If  SW1  is 
left  in  the  manual  position,  1200  H/  will  be 
continuously  generated.  This  1200  Fk-only 
condition  is  useful  for  calibrating  the  1200 
Hz  frequency. 

The  electronic  circuit  shown  in  Fig.  5(a) 
has  been  described  in  many  publications, 
including  the  RTL  Cookbook1 .  Its  operation 
is  summarized  by  the  waveforms  shown  in 
Fig,  5(b). 

Fig.  6  shows  how  to  modify  the  printed 
circuit  pattern  in  order  to  isolate  the  Cd 
input  pins:  pin  12  on  U9  and  pin  12  on  U10, 

Frg.  4(b)  shows  how  pins  10,  11  and  12 
on  the  80A  power  plug  sub-panel  are  modi- 
fied to  permit  pin  1 1  to  be  used  for  the  Cd 
reset  signal  line.  The  power  plug  connections 
at  the  power  supply  must  also  be  modified 
as  shown  in  Fig.  4(b)_ 

Relay  Kl  should  be  located  in  the  exter- 
nal power  supply  enclosure  in  order  to  avoid 
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And    all    this    for    about 
$6.00  . .  . 


JUMPER 


i 


C0  *  RESET    tIME 

TO    PIN   II   OF    FILTER     SUB-ASSQia.V 
USE    GC    ELECTRONICS     H5S32/HS93G 
SRA0E     LUG    DISCONNECTS 
(OBTAINED    AT    LAFAYETTE    RADhOJ 


GROUND 


Fig.  6.  Robot  80 A  SSTV  Camera ,  wiring  side  of  board, 


transient  current  noise  pulses  on  pin  5,  the 

power  supply  ground  wire  to  the  80 A. 

The  addition  of  this  FRAMER  (FRAME 
Resetter)  to  the  80A  lets  you  transmit  more 
complete  frames  than  was  possible  before; 
after  all,  who  wants  to  hear  "send  me  a  few 
more  frames,  the  first  two  were  out  of 
sync 


ay 


The    inclusion    of   the   optional    manual 

switch  feature  also  eases  the  1200  Hz  cali- 
bration by  permitting  a  continuous  1200  Hz 
signal  generation, 

AN  this  for  about  $6.00.  ■ 

Reference 

RTL  Cookbook,  Donald  E.  Lancaster,  Howard  W. 
Sams  &  Co.,  Inc.,  page  128. 


Vanguard 

now  has  the  World's  Largest  Selection 

of  Frequency  Synthesizers 


•  Smallest  size  of  any  commercially  available 
synthesizer      only  1-3/8"  x  3-3/4"  x  7". 

•  Excellent  spectral  purity  since  no  mixers  are 
used. 

•  ,0005%  15  psrts  per  million)  accuracy  over 
the  temperature  range  of  —  10  to  +60  C. 

•  Immune  from  supply  line  voltage  fluctuations 
when  operated  from  11  to  16  volts  dc. 

•  Up  to  800Q  channels  available  from  one  unit. 
Frequency  selected  with  thumbwheel 
switches, 

•  Available  from  5  MHz  to  169.995  MHz  with 
up  to  40  MH?  tuning  range  and  a  choice  of  1* 
5  or  10  kHz  increments  I  subject  to  certain 
restrictions  depending  on  the  frequency  band 
selected). 

•  Top  quality  components  used  throughout  and 
all  iCt  mounted  in  sockets  for  easy  servicing. 

•  All  synthesizers  are  supplied  with  connect- 
ing hardware  and  impedance  converters  or 
buffers  that  plug  into  your  crystal  socket. 


from  $  129.95 


CTAra&Bgtaro 


I    4    6.9 


PWEOUfMCV    SvhTMSSIZDl 


Vanguard  frequency  synthesizers  are  custom 
programmed  to  your  requirements  in  1  day 
from  stock  units  starting  as  low  as  51 29.95  for 
transmit  synthesisers  and  $t3<9<95  for  receive 
synthesizers  Add  $20r0Q  *»  any  synthesizer 
fair  B  k  Hz  steps  instead  of  10kHz  steps  and  add 
SI 000  for  any  tuning  range  over  10  MHz. 
Maximum  tuning  range  available  is  40  MHz  but 
cannot  be  programmed  over  1&9.905  MHz  on 
transmii  or  1 69-995  MHz  on  receive  (except  on 
specie)  orders!  unless  the  if  is  greater  than  10.7 
MHz  and  uses  low  side  injection.  Tuning  range 
m  all  cases  must  be  in  decades  starting  with  Q 
<U.  -  140.000  -  149.905  etc.)  The  output 
frequency  can  be  matched  to  any  crystal 
formula.  Just  give  us  the  crystal  formula  {avail- 
able from  your  instruction  manual}  and  we'll 
da  the  nest-  We  may  require  a  deposit  for 
odd -be  If  formulas.  On  pick-up  orders  please  call 
first  so  we  can  have  your  unit  ready  Call 
212-468-2720  between  9  am  and  4  pm  Monday 
through  Friday. 


Available  for  aircraft,  fire,  police  and  amateur  frequencies. 


W*  ifrjp  Open  accouftf  OoJy  to  US.  Mad  Carudiin  government , 


univwsJtiH  jnd  icJrc&d  AAA  rated  corporations 


! 


VANGUARD  LABS 

196-23  Jamaica  Ave,,  Hollis,  New  York   11423 


SEND  NO  MONEY. 

WESH1PC.O.D- 

ORDER  BY  PHONE 

AND  SAVE  TNVTE, 
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The  Experimenter's 

Dream  Card 


by 

Robert  J.  Buckman  K9AIY 

PO  Box  1471 

Green  Bay  Wl   54305 


In  amateur  projects 
i  n  vo  I  vi  ng  integrated 
circuits,  some  sort  of 
circuit  card  is  a  must  . . . 


Most  amateurs  have  had  some  exper- 
ience with  printed  circuits  or  their 
predecessors,  perf board.  This  article  sum- 
marines  my  experience  with  printed  circuitry 
and  develops  a  general  purpose  card  for 
amateur  use. 

The  advantages  of  printed  circuit  cards 
for  breadboarding  or  permanent  con- 
struction are  many!  Serviceability,  dense 
packaging,  reproducibility  and  reduced  wire 
lengths  For  improved  high  frequency  re- 
sponse are  examples.  In  amateur  projects 
involving  integrated  circuits,  some  sort  of 
circuit  card  is  a  must. 

Industry  has  used  printed  circuits  for 
years  and  has  adopted  several  standards  in 
sizes  and  board  edge  pin  placement.  Card 
cages  are  available  which  will  accept  these 
standard  size  cards  and  allow  very  dense 
packaging.  Standard  individual  cards  with 
identical  circuits  on  them  allow  swapping 
out  cards  during  troubleshooting  until  the 
faulty  card  is  located. 

Many  companies  sell  standard  and  special 
purpose  cards  either  blank  or  with  a  pattern 
etched  on  them.  IF  you  have  priced  the  cards 
available  through  Vector,  Cambion,  Cir- 
cuit-Stik,  EECO  or  the  others,  you  can  see 
why  this  article  was  written. 

Card  edge  connectors  are  another  expen- 
sive item;  generally,  the  more  pins  you  try  to 
cram  into  a  socket,  and  the  closer  together 
they  must  be,  the  more  the  connector  will 
cost.  We  amateurs  with  limited  budgets  must 
find  the  cheapest  connector  that  will  do  the 
job  without  pricing  the  project  out  of  sight. 


Lately,  the  simpler  and  smaller-sized  card 
edge   connectors  have   been   turning  up  at 

hamfests  and  surplus  markets  at  substantial 
savings.  This  fact  is  the  primary  motivation 
for  the  circuit  cards  developed  here. 

Industry  standard  card  sizes  start  around 
3"  in  width;  several  manufacturers  produce 
cards  with  AVi\  6",  and  W"  width.  Lengths 
are  not  so  standard,  with  4)4"  a  minimum 
and  1 7/2,J  a  maximum.  Before  deciding  on  a 
size,  let's  review  the  types  oF  circuit  card 

fabrication  and  applicability  to  amateur  pro- 
jects. 

There  are  three  basic  methods  of  applying 
a  circuit  pattern  to  a  card  blank:  direct  etch 
where  the  desired  copper  paths  are  covered 
with  tape  or  paint  resist  before  etching, 
photographic  sensitization  of  a  treated  board 
(photoetch)  prior  to  etching,  and  additive 
processes  where  the  pattern  is  added  to  a 
blank  board  (Circuit-Stik  is  the  best  example 
although  some  companies  are  plating  the 
desired  patterns  onto  a  board).  Direct  etch  is 
limited  by  the  dexterity  of  the  applicrand 
to  simple  circuits  that  are  not  densely 
packed.  Csrcuit-Stik  is  fast  but  expensive. 
Photoetch  is  the  choice  remaining  and,  once 
you  get  started,  relatively  inexpensive.  This 
article  uses  the  photoetch  technique. 

The  card  stock  available  will  also  deter- 
mine the  techniques  that  are  feasible  for 
the  amateur.  The  first  card  stock  to  be 
available  at  reasonably  low  prices  was  the 
epoxy  paper  circuit  board  which  came  with 
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one  or  both  sides  coated  with  copper  and 
usually  undrilled.  Epoxy  glass  boards  are 
now  available,  are  reasonably  priced  (about  a 
penny  a  square  inch  or  less),  and  are  less 
susceptible  to  moisture  damage.  Pre-dritled 
or  punched  card  stock  is  available  with  holes 
on  a  standard  grid,  cither  0,20  inch  or  0.10 
inch.  The  0J0  inch  perfboard  is  ideal  for 
integrated  circuit  cards  and  only  slightly 
more  expensive.  Cards  are  also  available  with 
photosensitive  coatings  for  slightly  more.  I 
prefer  to  coat  my  own  boards  but  that  takes 
practice  since  it  is  possible  to  produce  a  too 
thick  or  too  thin  coating. 

In  designing  a  general  purpose  card,  you 
must  consider  both  its  uses  and  the  rough- 
order-of-magnitude  quantity  of  boards  to  be 
produced-  I  presently  have  over  twenty 
projects  in  some  phase  of  design  or  con- 
struction. Many  of  these  projects  will  use 
several   circuit   boards.   A  review  of  these 


projects  shows  many  to  be  entirely  digital, 
or  at  least,  use  the  duaMn-Iine  (DIP)  pack- 
age. 

My  circuit  card  is  based  then  on  the 
standard  DIP  outline.  With  all  the  different 
configurations  and  pin  counts  (8,  14,  16,  18 
and  24),  etching  power  buses  on  the  card  has 
several  disadvantages.  If  many  DIP  chips 
must  be  accommodated,  say  thirty  or  so,  the 
number  of  holes  to  be  drilled  will  be  over 
300  without  considering  interconnections  or 
discrete  components!  Test  points,  trimpots, 
switches,  lamps  and  LEDs  must  be  con- 
sidered and  allowed  for.  Finally,  sockets  and 
input/output  connections  may  be  needed. 

A  review  and  design  tradeoff  of  all  the 

above  considerations  have  resulted  in  the 
general  purpose  card  described  here.  The 
basic  card  is  epoxy  paper  perfboard  with 
0.10  inch  grid  holes,  copperclad  on  one  side, 


If  you  have  priced  the 
commercially  available 
cards,  you  can  see  why 
this  article  was  written 
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Fig.  h  Full  size  copper-side  foil  pattern. 
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AW*  wide  and  6"  long.  Vector  makes  the 
boards  I  have  used  (part  number 
64P44-062EPC1),  but  other  manufacturers 
make  similar  boards.  Fig.  1  is  the  full  size 
copper-side    foil    pattern    and    Fig.    2    is   a 
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Fig.  2  Component-side  view  of  one  example  configuration. 


component-side  overlay  showing  one  of  the 
many  configurations  possible. 

This  board  will  hold  25  14-pin  DIP  chips, 
six  test  points  and  7  trrrnpots  simul- 
taneously. A  maximum  of  30  14-pin  chips 
and  19  test  points  may  be  mounted.  24-pin 
DIP  chips  also  fit  on  this  board  to  a 
maximum  of  9  24- pin  packages.  22  in- 
put/output pins,  spaced  5/32  (0,156)  inch 
apart  form  the  board  edge  connector.  If  a 
double-sided  board  edge  connector  is  de- 
sired, a  Circuit-Stik  connector  pattern  sub- 
element  (part  number  1365-005)  can  be 
overlaid  on  the  component  side  and  will 
mate  with  pads  already  provided  on  the  foil 
side.  The  dual-sided  connector  will  provide 
44  independent  input/output  connections; 
however,  the  older  22  pin  board  edge  con- 
nectors are  more  readily  available  than  their 
dual-sided  brothers. 

The  l wo  additional  pads  connected  to 
each  DIP  pin  allow  a  daisy-chain  connection 
to  each  pin  (one  wire  in,  one  wire  out). 
Since  only  a  ground  bus  is  etched  on  the  foil 
side,  the  types  of  ICs  are  not  restricted  to 
those  with  power  connections  on  any  par* 
ttcular  pins.  None  of  the  commercially  man- 
ufactured cards  I  have  seen  allow  mixtures 
of  14,  16  and  24  pin  DIP  chips  or  allow  test 
points  and  trimpots  simultaneously. 

A  variation  of  this  board,  the  same 
physical  size  but  without  foil  or  allowances 
for  trimpots  or  test  points,  has  been  used 
with  wirewrap  sockets  which  are  finally 
becoming  available.  A  plastic  hand  wirewrap 
tool  has  become  available  from  Cambion 
(part  number  435-1816~01-0<M6)  for  the 
nominal  price  of  two  bucks,  Up  to  45  14-pin 
wirewrap  sockets  may  be  stuffed  on  a  board 
this  size.  Unless  the  complete  project  will  fit 
on  this  board,  the  44  maximum  in- 
put/output connections  will  restrict  the 
number  of  ICs  that  can  be  used.  The  cards 
above  can  be  constructed  for  under  five 
dollars  in  quantity  and  are  about  half  the 
price  of  a  similar  commercially  man- 
ufactured card,  » 
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itattdinK  new  btiyl  of  1D~5 
for  you  hobby  tats  loohla* 
for  something  different 
relays.  DeitBtlod  ao  that  jr»u 
cao  insert  In  standard  14- 
pin  IC  aockut.  Rated  nt  fV 
.Lba  ®  150  otim  rolU 
Sl'ST  NC  cuitlnctft,  DsbIejumI 
to  work  Willi  bnttarraTad.  i'ir- 
cultft.  MaJ(.  IC  rfttiP*  100 
mil**  brrnhiluwn  vult-aXe 
100  VI1C  NTe*dt  1  ^"11  to 
bnal  circuit.  With  built- tn 
BOll     supprriiioB     diode. 


SINGLE  POLE  BINARY  THUMBWHEEL  SWITCHES 

J2    50  »  f^r  56     *  w<th  d<od«  compNment 

^f^  *  Cotfe  BCO  1^2-4  *   a  Position 

purth***    of    tfaes       iDMt-puuiUa^r    maker    of 

esftbhra 


COfllotnv     pt 
inmhwhftej 


of    the**    tpo*l 
tmnnbiab*«J   santcbea    .    .    ,    EEOOJ    Now 
switch  aeekexs  to  obtalo  thla  rare  item 
-av.tmfl,  Urester  than,   1  tnejj  deteBta     H 
»nta«i    rfttinje.   11  j.  impact  black  mil  tie  eft 
vpoxy    rireuit    bour^l    sn    rear,    E«ay-to-r«ad 
whito  numeral*   air-unxt   blark   buck 
1  a«  x  0,5".  Jtu moved  from 

like    Ji^w,    Dlstrlbyior    unit    n 


otiiqiu. 

At  imna^tdoua 

amp  Don-awitch 

■    .    lafxp 
irrotind.    Switch   ila* 
nt<w  equipment.  Look* 
$9 


EECO 


Type  joaM-3  diodns,  Truth  Ta&fe  BOl 
Type  B09M-6  diodes!  Truth  Table  COI 
jype  B79M— no  diode  Trutn  Table  en 


G.E.  DYNAMIC  MIKE 

Oy&thl  cleux  reaponae  fnr 
jiI]  iyp*»  of  ham,  nudlo 
eqpt,  Hire  ndly  2  V*  X  LV« 
x  Vi".  nrny  imiitn-t  case, 
(J.N-OFF  .wUcli  WUh  midH 
bo»ltjon  *laad.  fl-ft.  of  cftble 
fof  plujC  ft^d  external 
•witch  eontroL  -SWK  ohm*  — .  c»  e#l 
*J0    to    S00O    h*,    Wt_  U  *^-5U 


unp, 
6    oi*. 


j    tor    56,00 


Only 


MINI  REED  RELAY 

ror  PC  board  and  micro  cir- 
cuitry i4VDC  SPST  flurmnl- 

ly  D[jeni!tJ  Colli,  at  r. ,Ti  Miilfi, 
LiR  00  call,  Kctay  clonfp  nt 
14V1>C\     1      * 


V* 


Va 


Type 

LM3O0 

LM301 

IM302 

LM304 

U4305 

LM30fi 

LM309H 

LM303R 

IM3LO 

LM3H 

LM31S 

t«3l9 

LM320* 

LM324     (Qj 

LM339     (ol 

L*I340* 

LM341-T* 

LMJSO 

"•371 

LM373  ] 

LM374  | 

Q  LM375 
1  LM3?7  3 

i  IM3S0-8         I 

LM380 

I  LM381 

4M3S2 

LMS31 

_  LJMS32 

IM533  l. 

'  IH555 


LI  LIW562 
tftfs«5 

LM5S7 
"1  LM702 
J  CM703 
]  "«703ft| 

_;  Lft4709 
LM710 
LR*7ll 
L5f723 
!  LM7J3 
□  LJH741 
[  ,  LM741CV 

_    LW7S3 

n  LN1496        ' 

j  IAT1BOO 

Z ^43026 
D  CA3045 

L2  043054 
D  CA3065 
Q  CA3QS2 

O  LM30O0 

J  RC4 1 3e i q  t  ] 
D  RC4I9S    *'  j 

LM4250C        2 

LM7S20 
1_"  LM7521 
C  L5I7  522 
_    i.M7S23 


r> 


'5S6 


LM7  524 
L*«7525 

LM732S 


^.SO      j^  LIVf7535 


-I  if  D  Re  volution! 


.59 

,59 

.99 
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5  for  $1 

MONSANTO!  XCITON! 
L1TRONIX!  OPCOA! 


340x260 

Jumbo 
Red 

Green 
Yellow 
Amber 
Clftftr 


.2  40X.2O0 

Medium 

D    R-d 
0    Yellow 
_    Green 
;    Amber 
'    Clear 


210x125 
-j    Yello* 


Micro  (Axial) 

Q    WV-50  Clear 
□    MV.55  Rod    . 


MV-50  style 

,  10  for  51. 
,  »".    6  for  51, 


7  SEGMENT  READOUT  SALE! 

HftM-l 

*  Up  to  20  mill  per  *eg.  at  5V. 

•  All  Ht  into  14-Ain  IC  3-ochal. 


Type  Sixe 

O    MAM-1  .27 

!    MAN  3MA  .12 

G    MAN^Afl  .27 

□  MAN-5  .27 

□  MAN-7  .27 
G    MAH-S  .27 

ALL  ABOVE  BY 


Color      Sal* 
Red        52.54 

Ht-d  .01 

Hvd  10! 

Green       1.51 

Red  1.01 

Yellow     1.54 

MONSANTO 


3  for 

5S.OO 
2.00 
S.OO 
4,00 
2-50 
4.00 


Type  SU«    Color       5a i»  3  for 

Q    S1A-1  .32    «ed  JliSlSM 

8SLA-1  .33    Oreefl  1.0E      S.OO, 

SLA-1  .33    Y*How       1.95      5.00 ^m 

SLA-3  .7        Green         4  95  12-00 

G    SLA -3  ,7        Yellow      4. 9 5  12.00 

TOT  .33    R#d  1,95      S.OO 

G    704A  .33    Red  1.95      5,00 

701C  .33    R#d  1.50     3-00 

P    FND  70  .25    Red  1.50      3-00    ftlft.i 

A — Cntnmon  Cnthode,  ulliera  Common  j^ihuId 
B — With  bubhln  mctsntfier 

C PIuj   or  Mitiu*    1 


LITRONIX  -JUMBO'S" 

•  Siacle*  «Jte:   1  x  3/4  a  5/16 
ft  Duals  tit*:  .B  x  .0  *  .20 

•  7- Segment,  25-mita  per   tenant 

Type  Six*  Color  Sale  3  for 

721D  .5  Red  55. 99  515, 0O 

T2TE  ,6  Red  5.95  15.00 

7  46F  ,0  Red  3.05  11.00 

T4T  ,6  Red  3. OS  11.  OO 


D— Plus  or  Minua 

rJ Eluftldijtila 

F — Pltu  or  Ulan* 


I   plUB   H  dlfflt    d1  =    dlfiLlBl 


l 


Tumi:    add   [iik.l*it*        PJpftift;    h*t     tft 
Pftiai  tkrirfa    W>h*flrkl.  Mam.  i«t?i   ;j'»J»29 
■tvfaiti   I  0-1  q  t»#l  (jmiiit  Si,,  W*iirft*Jd.  »&< 
iolf  Water  5t*e#l  i  t  O.0-  S  MAY  Bfc  FJJOSth 

20c  CAT AI.OC  P't*r  Opl.i*     iCv  ,  letm  i   ?nii 
MINIMUM  Off  OCR  —  fft.00 

POLY  PAKS 

PO   BOX  SftJl*.  LYNNF1ELO.MA5S    otftfto 


Run  The  Legal  Limit 


vviffi  One  Shoe 


by 

JackB.  Friend  WA7IE0 

315  Carole  Circle 

Salt  Lake  City  UT   84115 


Amplifier  plate  circuit 
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SECONDARY 
24  V   1. 2 A 


TO  CHANGEOVER  RELAY 


ALL  DIODES  BRIDGED  BY 
500KH   I/2W  a 
lOOOpF    IOOOV 

II  H 
500mA 


II  H 
500  mA 


/-w"w>_ 


BOTH  CHOKES  IN  SERIES  (NEGATIVE  LEAD) 


Fig.  L  High  voltage  power  supply.  Note  that  the  high  voltage  bridge  actually  has  40  diodes. 


The  design  of  this  grounded-grid  linear 
allows  the  use  of  either  the  3-1000Z  or 

4-1000A.  The  components  were  chosen  to 
operate     well     within     their     limits,     my 

monetary  possibilities,  and  to  offer  the  best 
voltage  regulation  in  the  power  supply. 
Large  overall  size,  weight  and  no  portability 
resulted,  but  then  those  weren't  factors  here. 


Filament  Circuit 

Two  7.5  volt,  10  Amp  transformers  that 
just  fit  under  the  four  inch  chassis  were 
found  in  unused  surplus  for  a  good  price  and 
work  well.  I  ,k  h  side  of  the  filament  is  fed 
through  a  bifilar  wound  choke.  Each  choke 
is  wound  with  #10  wire  on  the  whole  length 
of    an    Amidon    ferrite    rod    -    the    kind 


available  in  the  Amidon  kit.  This  heavy 
construction  results  in  very  little  loss  of 
voltage  through  the  chokes.  The  face  of  the 
filament  voltmeter  is  marked  to  give  precise 
setting  of  the  voltage.  The  variac  in  the  line 
offers  one  the  ability  to  slowly  bring  the 
filament  up  to  temperature.  This  procedure 
is  highly  recommended  by  Erwis  Isgitt 
W7SLC  of  Ei mac  in  Salt  Lake  City,  to 
improve  tube  life.  Be  sure  to  fuse  the  variac, 
in  this  case  at  1 .6  Amps.  The  B-return  is  to 
only  one  of  the  two  transformers  to  avoid 
difficulties  with  balancing. 

In  this  lifiear  there  is  no  tuned  input,  but 
if  matching  presents  a  problem  or  there  are 
not  al  least  125  Watts  available  for  drive,  put 
one  in.  Note  the  chart  for  a  tuned  input  to  a 
4- 1000 A  at  plate  potential  of  5  kV. 


Front  panel  of  amplifier  -  note  turns  counter  knobs;  underside  of  chassis  showing  filament  transformers,  tube  socket,  and  relay. 
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4NTE*NA 


Figt  2  Schematic  of  "Super  Bottle"  amplifier. 


Tank  Circuit 

William  Deane  built  the  two  Amp  plate 
choke  which  is  surrounded  on  one  side  by 
the  tube  and  on  the  other  by  the  stacked 
lune  and  load  capacitors.  The  roller  coil  will 
provide  about  18  uH  maximum.  The  loading 
capacitor  is  not  sufficient  for  80  meters  with 
the  triode,  and  the  coil  is  marginal  for  the 
tetrode  on  80,  For  best  results,  Q  =  12,  the 
coil  should  have  about  20  uH  and 'the 
loading  capacitor  about  1800  pF. 

Metering 

Separate  meters  for  plate  current,  plak' 


voltage,  grid  current,  and  filament  voltage 
add  considerably  to  the  overall  cost,  but 
there  are  times  when  one  needs  all  values  at 
a  glance.  Fuses  in  the  lines  to  the  plate  and 
grid  current  meters  save  meters.  My  first 
linear  blew  both  meters  when  the  B+  shorted 
through  a  faulty  component.  Since  then  test 
and  "burn"  trials  have  blown  fuses  instead 
of  meters.  The  meters  are  bypassed  with 
mica,  not  ceramic,  capacitors,  as  the  latter 
are  not  always  reliable  in  rf  applications.  The 
meters  are  in  the  same  compartment  with 
the  blower  and  all  leads  are  "fed-through'1 
with  capacitors  into  the  next  compartment. 

Power  Supply 

The  power  supply  is  enormous  and  very 
heavy!  After  the  plate  relay,  the  ac  is  fed  to 
the  variac,  which  is  turned  up  slowly  to 
avoid  surging.  The  plate  transformer,  as  well 
as  the  two  chokes,  is  from  a  BC-610  power 
supply  and  is  rated  at  about  5  kV  at  .5  Amp 
continuous  duty.  The  full  wave  bridge 
rectifier  has  ten  kV  in  each  leg  built  of  40 


a 
input 


/77 


/77 


CZ 
■O  OUTPUT 


Band  Input  C1  Turns  L 


Detail  of  panel  meters. 


80 
40 
20 
15 
10 


512 
337 
247 


16  of  #18 
l3or~16 

9  of  #14 
6  of  -13 
4  of  ™13 


Output  C2 

470 
322 

213 
190 
190 


The  coil  forms  should  be  half  inch  slug  tuned 
(look  in  ARRL  Handbook). 

Table   h  Chart  of  the  input  values  for  the 
4- 1 000 1-1. 
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Parts   List 

CI,  C2  -  120  uF  3000  V  dc  isolated  from  ground. 

R1,  R2,  R3,  R4  -  80  kft  250  Watts, 

T1   -  106,  115  V  ac  primary  2500,  2000,  0,  2000. 

2500    volt    secondary.     Rated    at    ^    500    mills 

continuous  duty  in  full  wave  bridge. 

K 1  —  24  V  dc  1 5  Amp  contacts, 

Variac  -  0-140  V  ac  20  Amps. 

Z1  -  .01  at  400  V  ac  in  series  with  100H  10  Watts 

or  arc  suppressor, 

Z2  -  .001  at  25k V  in  series  with  20012  25  Watts  or 

arc  suppressor. 

RFC1-5  -  18  turns  ^14  enam.  wire,  close-wound, 

W  dia. 


1000  piv  2*5  Amp  diodes  and  associated  RC 
networks.  The  chokes  are  each  rated  at  11 
Henrys  at  500  mills  and  insulated  at  TO  kV, 
but  just  the  same  are  in  the  negative  lead. 
The  oil-filled  filter  capacitors  are  insulated 
from  ground,  similar  to  electrolytic  strings, 
since  they  are  rated  at  only  3,000  WV  dc 
and  peak  voltage  is  about  5,000.  The  bleeder 
resistance  is  a  string  of  four  80k  Ohm  250 
Watt  ceramic  covered  large  economy  size 
units.  Two  would  do,  but  then  the  shack 
would  need  no  heater  either. 

The  chokes  are  tuned  with  an  oi Milled 
.05  uFt  10  kV  capacitor  so  that  the  bleeder 
can  be  small,  yet  the  voltage  doesn't  soar 
when  there  is  no  load  on  the  supply.  Here  is 
a  simple  way  to  tune  a  choke:  LC  -  1.77  (or 
close  will  do).  The  value  of  a  choke, 
non-swinging,  increases  when  the  load 
current  is  low.  Figure  about  two  times  rated 
value  for  good  quality  chokes.  Thus,  in  this 
case,  1.77  divided  by  about  2x11  (two 
chokes  in  series)  or  20  -  .08  thus  .05  is  ok. 
The  closer  the  better;  experiment  to  get  the 
best  regulation.  L  is  in  Henrys,  C  in  uF, 

Control  Circuitry 

The  wiring  of  the  filament  and  plate  relay 
switches  is  copied  from  Max  Burggraffs 
design  (note  references).  No  matter  which 
switch  is  thrown  first,  the  filament  is  turned 
on,  and  both  have  to  be  thrown  to  energize 
the  plate  relay.  The  changeover  relay  is 
suitable  for  transceiver  operation.  A  three 
pole  relay  would  be  useful  for  biasing  the 
triode  under  idling  conditions,  but  the 
4-1 000 A  only  draws  about  120  mills  at  5 
kV,  not  enough  to  bother  the  tetrode. 

Miscellany 

The  components  were  arranged  so  that 
the  leads  are  as  short  as  possible,  yet  the 
front  panel  is  not  unsatisfactory.  The  meters 
are  bunched  to  make  shielding  easier.  I  tried 
to  cover  a  scratched  front  panel  with  a  very 
shiny,  gold  contact  paper.  Other  than  the 
fact  that  the  paper  bunched  up  under  the 
screw  heads,  it  is  tolerable.  However,  I  won't 
do  it  that  way  again.  The  cabinet  is  built  up 
around  a  steel  chassis  {for  strength),  plated 


Rear  view, 

copper.  Other  than  the  chassis  all  the  sides 
are  aluminum.  I  also  used  aluminum  rivets 
where  the  joints  would  not  restrict  servicing. 

Comment 

"Super  Bottle"  works  very  well  with 
either  tube  in  the  socket,  though  bias  will 
keep  the  triode  much  cooler  during  standby. 
Efficiency  is  on  the  order  of  60%  on  20,  40 
and  80  meters  and  less  on  15  and  10,  due  to 
the  less  than  optimum  coil  at  higher 
frequencies.  The  linear  is  clean  according  to 
my  monitor  scope  and  the  wattmeter 
indicates  a  quite  noticeable  difference  over 
the  transceiver.  The  on-the-air  reports  agree. 
I  will  be  glad  to  respond  to  any 
correspondence  accompanied  by  an  SASE. 
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"  We  Must  Abandon  Ship 


by 

Albert  Coya  WB4SNC 
1710S.W.  83rd  Ct. 
Miami   FL  33155 


Help ... 


ff 


It  was  cold  and  windy,  that  New  Year's 
Eve,  also  a  "straight  key  night."  I  went 
down  to  the  shack  and  took  the  old  50 
Watts  rig  from  the  shelf.  This  transmitter 
was  built  by  my  uncle  in  the  early  1930s.  I 
remember  the  many  hours  1  spent  in  his 
shack,  trying  to  tell  the  dots  from  the 
dashes. 

The  strong  smell  of  the  bakelite  fired  my 
imagination-  I  removed  the  dust  from  the 
46ers  and  looked  around  for  the  power 
supply.  I  wondered  if  the  old  rig  still 
worked* 

An  exciting  idea  came  to  my  mind.  How 
about  using  this  transmitter  on  straight  key 
night?  It  certainly  would  be  interesting  to 
find  out  the  kind  of  reports  I  would  get 
from  the  fellows, 

I  found  the  power  supply  and  plugged  it 
in  and  then  proceeded  to  check  the  voltages 
with  the  VTVM.  To  my  surprise  everything 
was  okay,  I  found  the  crystals  and  sets  of 
coils  for  80  and  160m  in  a  box.  The  40m 
coils  were  already  plugged  in  the  rig. 

I  hooked  up  the  power  supply  and  one  of 
the  40m  crystals.  Before  turning  on  the  rig  I 
took  my  grid  dip  meter  and  tuned  the  stages 
to  the  crystal  frequency,  then  I  hooked  my 
Can  ten na  to  the  output. 

The  great  moment  came,  I  fired  up  the 
rig!  The  filaments  glowed  with  a  pale  reddish 
color.  The  ammeter  has  a  plug,  and  jacks  to 
check  grid  and  plate  current  where  installed 
in  the  front  panel,  I  plugged  my  old  brass 
key  in  the  proper  jack  and  used  my  receiver 
with  the  antenna  disconnected  to  check  if 
the  rig  was  working.  I  keyed  and  tuned  the 
plate  lo  a  50  mA  dip,  I  moved  the  receiver's 


dial  until  a  loud  note  came  from  the  speaker. 
It  was  working!  The  old  son  of  a  gun  was 
working!  I  couldn't  believe  my  ears!  For  the 
on  the  air  test  I  had  to  improvise  a  primitive 
antenna  switch.  This  task  took  me  onfy 
twenty  minutes,  but  it  seemed  like  an 
eternity. 

Finally,  I  was  ready  to  go  airborne.  I 
listened  in  the  crystal  frequency,  and  for* 
tunately  it  was  clear.  I  didn't  want  to  step 
into  anybody's  QSG  without  invitation,  so, 
with  trembling  hand  I  sent  a  QRZ  and  my 
call  letters.  I  was  used  to  using  a  bug  and 
fumbled  badly  with  the  straight  key.  No- 
body answered.  Then  1  launched  my  first 
CQ.  By  the  time  I  signed  K  my  fist  was 
getting  the  old  feeling  of  the  straight  key,  I 
switched  the  antenna  to  the  receiver  and 
searched  for  a  signal.  Nothing,  except  some 
familiar  QRN.  After  my  third  or  fourth  try 
there  came  an  answer,  I  scribbled  his  call  in 
my  pad  and  proceeded  to  switch  the  an- 
tenna. It  was  a  4  call,  so  he  was  not  too  far, 
but  who  cared  if  he  was  just  around  the 
corner?  The  great  thing  was  that  somebody 
heard  the  old  rig!  I  gave  him  the  RST  report 
and  the  routine  stuff,  switched  the  antenna 
and  listened. 

"Sorry  OM  but  you  have  something  that 
sounds  like  key  clicks.  Your  RST  is  569  with 
QRN.  The  clicks  are  not  really  bad  and  I 
hope  you  can  fix  it." 

I  told  him  the  kind  of  rig  I  was  using  and 
that  I  was  going  to  try  to  solve  the  problem. 
After  signing  out  and  wishing  him  a  Happy 
New  Year,  my  XYL  came  into  the  shack  like 
a  tornado:    'You  are  messing  up  my  TV. 
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You  told  me  that  would  never  happen  again! 
Guy  Lombardo  has  streaks  all  over  his  face!" 

"But,  honey  bunch/'  I  told  her,  "the old 
man  has  been  playing  with  his  band  for  quite 
a  few  New  Year's  Eves,  and  it's  normal  to 

have  those  wrinkles  in  his  face maybe  he 

needs  a  face  lift.  .  ."  It  was  pretty  lame. 

"This  is  not  the  kind  of  wrinkle  you  can 
fix  with  silicone.  .  .maybe  one  of  your  funny 
looking  filters. . ." 

I  knew  she  was  right.  So  back  to  the  old 
drawing  board.  With  no  shielding,  and  all  the 
long  leads  scrambling  like  snakes  over  the 
wood  board,  the  old  rig  was  radiating  all 
kinds  of  parasitic  oscillations. 

I  wanted  to  work  straight  key  night  and  1 
knew  to  dress  those  leads  and  fix  the  trouble 
would  take  hours.  But  I  decided  to 
do  it.  A  couple  of  capacitors  added  to  the 
filament  of  the  oscillator  tube  and  shorten* 
ing  the  lead  to  the  screen  capaciEor  did  the 
job.  I  was  back  on  the  air  in  less  than  an 
hour. 

I  switched  to  80m  and  worked  stations  as 
far  as  New  York.  1  was  having  a  ball  every 


time  I  told  the  fellows  about  the  old  rig.  The 
clicks  reported  in  my  first  QSO  were  almost 
nothing  after  placing  a  capacitor  shunted  by 
a  resistor  across  the  key  contacts. 

After  signing  out  with  a  fellow  in  North 
Carolina  I  heard  my  letters  being  called.  It 
was  a  very  weak  signal,  t  couldn't  copy  his 

call  letters  after  I  signed  "QRZ?" 

I  plugged  the  "cans3'  and  tried  to  retune 
the  receiver.  Holding  the  "cans*1  to  my  ears  I 
heard  my  call  fetters  again  and  broken 
words:  fl.  *  .are.  .  .danger.  ,  . 
please. .  .help. .  .This  is  maritime  mobile.  .  ." 

The  QRN  was  tremendous.  I  couldn't 
believe  my  ears.  It  had  to  be  a  prank.  A  ship 
in  distress  and  calling  in  the  ham  bands? 
Impossible! 

I  banged  the  antenna  switch  in  the 
transmitting  position:  "Where  are  you?  The 
name  of  the  ship,  please?"  I  repeated  the 
message  a  few  times  very  slowly  and  signed 
"BK." 

The  answer  came  back,  "Ship  name  is. .  . 
bound    for  Cape  of   Good    Hope.   Position 


is. 


West  and, 


South,  We  must  aban- 
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don    ship. .  .five    feet    of    water    in    the 
bilge. .  .please  contact.  . .  Guard,  ,  /* 
And  the  signal  faded  away. .  * 

I  fumbled  with  the  knobs  trying  to  pick 
up  the  weak  CW  signal.  The  erratic  dash  and 
dots  came  back: 

II  He  is  beserk.  ,  .  will  kill  all  of  us* .  ." 
A  burst  of  static  whipped  him  off. 

Holy  Neptune!  What  was  going  on  on 
that  ship?  Was  he  talking  about  the  storm  or 
a  member  of  the  crew? 

Through  the  QRM  the  CW  signal  came 
back  once  more,  'The  skipper  Is  dead  .  . . 
please  call. , .  that  man  is  crazy. . .  BK. ,  " 

I  slammed  the  antenna  switch  to  trans- 


mit. "The  name  of  the  ship  and  position 
again,  please!*'  repeated  the  same  many 
times,  signing  my  letters  and  K. 

"Position  is  ...  ^South  , , .  name  of  the 
ship  is  'Flying  Dutchman* . .  ,M 

The  "Flying  Dutchman"?  Somebody 
must  be  pulling  my  leg.  Or  was  it  a  real  ship 
whose  owners  had  had  the  bad  taste  to  name 
their  ship  after  that  legendary  ghost? 

Again  and  again  I  tried  to  contact  my 
evasive  operator  without  success. 

I  went  to  bed  and  the  lights  of  the  New- 
Year  found  me  with  my  eyes  open,  looking 
at  the  ceiling.  Had  to  be  a  prank,  t  told 
myself. . .  ■ 


C  S  dc  Silicon  Rectifier  Modules 


FtATVMNQ: 

•  Voltage  ratings  up  to  20,000  volts 

•  Current  ratings  up  to  6.0  amps 

•  Fully  glasswated  dicrde  building  blocks  by  — 

GENERAL   ELECTRIC 

•  Wide  variety  of  standard  assemblies  available  in  configura- 
tions such  as  ha tf  wave,  center- tap.  doublets,  and  brfdges 
(1  &  3  phase: 

•  e  type: 

•  .   .    :/&  hflie  frequency  1S|  Sv 

•  ■:  -;  .  ottier  friattijfa>  types 
which  are  no  longer  avastebte  such  as  silicon  retro-fte 
for  tube  types  866,  B72,  8020,  etc, 

•  Custom  designs  and  engineering  services 

•  Applicable  to  higher  reliability  applications  such  as  in- 
duslriul  control  systems,  communication  equipment,  ham 
radio  gear,  smoke  slack  precipitators,  etc. 


FOR    MORE   INFORMATION    CONTACT: 
CONDITIONING   SEMICONDUCTOR    DEVICES   CORP. 
Post  Office   Box  No,  816      Wayne,  N.   J.   07470 
Telephone:    201-635-5459 


J 


SR 1-200 

RTTY 
IERMINAL 


^3 


RTTT  TERMINAL  .  .  ,  from   SYSTEMS  RESEARCH,  IHC. 

You  may  order  the  system  complete— or  any  ol  five  modules 

ywhichever  suites  your  needs  beat 

S  Ft  (-200-  Term  mn  I  unit  Naacf  only  ba  connected  to  I  he  output  of 

any  RTTY  convorter  and  to  any  monitor  (either  video  or  W)  to 

cupy  teletype  Price  $399  *  Standard  TV  Set 

SRC- 210.  Keyboard  assembly   Allows  you  to  transmit  RTTY  by 

simpjy  connecting  me  outrun  or  me  210  to  any  AFSK  or  FSK  vnlt 

Price  SlM. 

SRi-  220  V.deo  display  monrtof  Mounts  on  top  o#  the  terminal  lo 

make  a  compact  desk  lop  unit  —  To  be  announced  — 

SRI -230  RTTY.  converter  board  Plugs  directly  tmo  terminal  mam 

board.  Accepts  audio  from  any  receiver   —  To  be  announced  — 

SHI- 240  AFSK  board  Plugs  direclry  mlo  keyboard  assembly  m*ri 

board  —  To  be  announced  — 

All  frem&  assembled  and  tested.  Allow  npprox  60-90  days  delrvery 

time.  All  ttems  shipped  post  paid. 

Send  cash  or  check  with  order  or  uso  Iho  I  oil  owing 

Master  Charge  # 

B  an  kAme  Heard  t  . 

Exp.  Date 

Signature 


Inlorbnnk  tt 


SYSTEMS  RESEARCH.  INC, 

PO  Box  IS ^280.  Salt  Lake  City,  Utah  54115  (SOT)  942-1063 


QST  QST  QST  de   K6QX 

The  WORLD  QSL  BUREAU  has  moved  to  a 
New  Addressl!  From  now  on,  please  send  your 
cards  to:  111  Farm  Hill  Way,  Los  Gatos,  CA 
95030  We  promise  the  same  dedicated  service 
that  W6KG  has  given  you  these  many  years. 

73  ORM  K6QX 
(P.S.     We'll     still     forward     your     cards    to 
anywhere  in  the  world  for  6tf  each  J 


WE  GOT 'EM 


ATLAS,  COLLINS,  DRAKE, 
SWAN,  YAESU,  TEMPO  and  many 
more  in  stock.  Good  selection  of 
used  equipment,  antennas  and 
accessories.  Quick  courteous  ser- 
vice. 

Serving  amateurs  since  1928 

Come  visit  us  in  "The  Land  of  the  Sky" 
Master  Charge  Bank  Am eri card 


cosine, 

3tt*OB'»rmor,-  fwtruw  PO  Bo*  7287     '  .'3807 

Phone   iHXl  7S**mi 


FIBERGLASS 
ANTENNA 
CENTRAL 

INSULATOR 

Completely  watertight  with  SO 
239  inside  to  prevent  water  going 
to  coaxial  line.  pr;ce,  $5.95 

Central  insulator  only  without 
SO  239.  Price.  $1,95 

Heavy  duty  2KW  PEP  TRAP 
80  40  tension  resistant  =  1000 
LBS.  could  be  used  on  guy 
system,  Price.  ST 8.50 

Ptnlpijlii  -  Quebec  resident*  jcIU  H'V  us 

Jac  Ternia  Electronic 
13850,  flte.  Marie  Victorin, 
Tracy;  Quebec  Canada 


PC  EXPERIMENTERS: 
New  industrial  photo  resist  available.  Applies 
directly,  no  spraying  or  baking.  Develops  with 
household    chemicals.    Hobby    techniques    for 
use??  You  tell  us,  Sample  and  notes  —  $2,00, 

TRUMBULL 
833  BALRA  DR. .  EL  GERRITO,CA.  945  30 


ALDELCO  SEMI  CONDUCTOR  SUPERMARKET 
WINTER  SPECIALS 

2N39Q4or  2IM3906  10  for  99 

1 N34,  IN914,  Of  1N4148  10  for  .99 

2Ar*oftrct               400  Von  15  for  .99 

2  Amp  Hoct            TODD  Volt  10 tor  .99 

50Voh..                        40   Amp.    R*et  each  .99 

200  Volt.                       40  Amp  flm  txh  159 
METE  R  SENTRY  PROTECTS  METER 

MOVEMENTS      2   Ua    io   5  Ma  each  99 

5G6VCO     each   S2.10           &S&   T<mtr  each  .95 

309  K  Rug    each  $1.95           2N30S3  each  .49 

7  N4443  or  C 1 06B 1  each  -95 

2 N  3056  Si  I.  NPN  Power  TrarHtiioT  each  .99 

2N3  7 1 3  SLI .  N  PN  Powe  r  Trans  I  itOf  each  49 

200         Volt.    2   Amp.    Bricks  each  .49 

2N5496  each  .49 

ALL  ITEMS  POSTPAID  $5,00  Min  Order,  Send 
for  Flyer.  NYS  add  tax, 

J  ALDELCO,  P.O.  Box  341,  Lynbrook.  N.Y. 1 1563 
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HAVE  I  GOT  A 
NUMBER  FOR  YOU! 

toll  free 

800-325-3636 

call 

HAM  RADIO  CENTER 

ST.  LOUIS 

FOR  NEW  AND  USED 
AMATEUR  RADIO  EQUIPMENT 

We  Trade  on  New  or  Used 
Charge  it  on  Master-Charge  or  BankAmericard 


HK-1 


THE  HAM-KEY 

Now  4  Models 


MODEL  HK-1  $29,95  DELIVERED 

*DUAL  LEVER  SQUEEZE  PADDLE 

*FOR      USE     WITH      ALL     ELECTRONIC 

KEYERS 
"HEAVY    BASE   WITH    NON-SLIP    RUBBER 

FEET 
#PADDLES    REVERSIBLE    FOR    WIDE    OR 

CLOSE  FINGER  SPACING 


HK-4 


T* 


s>  ) 


HK-2 


MODEL  HK-2  $19.95  DELIVERED 


•SAME  AS  HK-1,  BUT  LESS  BASE  FOR 
THOSE  WHO  WISH  TO  INCORPORATE  IN 
THEIR  OWN  KEYER 


HK-3 


MODEL  HK-4  $44.95  DELIVERED 

'COMBINATION  DUAL  LEVER  PADDLE 
AND  STRAIGHT  KEY  ON  SAME  BASE 

'STRAIGHT  KEY  MAY  BE  USED  CONVEN- 
TIONALLY OR  AS  A  SWITCH  TO 
TRIGGER  A  MEMORY 

►ALL  KEYS  ARE  COMPLETELY  ADJUSTABLE 
►ALL  PLASTIC  PARTS  HI-IMPACT  STYRENE 
►ALL  HAVE  COLOR  CODED  BINDING  POSTS 


MODEL  HK-3  $16.95  DELIVERED 

*DE  LUXE  STRAIGHT  KEY 
'VELVET  SMOOTH  ACTION 
"HEAVY   BASE   WITH   NON  SLIP   RUBBER 

FEET. 
*NO  NEED  TO  ATTACH  TO  DESK 


HAM  RADIO  CENTER  INC 

8342  Olive  BL. 

P.O.  Box  28271 

St.  Louis,  MO  63132 
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f  engineering 

MANUFACTURER  OF 

The  worlds  most  complete  line 

of 

VHF  -  FM  kits  and  equipment 

HIGH  POWER  RF  AMPLIFIERS 

Power  boosters  for  2  meters,  Class  C  using  balanced  emitter  transistors  for  long  life  and   high  SWR 
protection.  For  FM  mobile  or  fixed  operation* 

PA1 40/10    5-15  watts  in  for  100-150  waits  out  @  13.6  volts      PA140/30    15^0  watts  in  for  100-150  watts  out  @  1  3.6  volts 
Typically  140  watts  for  10  watts  in  Typically  140  watts  for  30  watts  in 


2  METERS 

•  All  solid  state 

•  Strip  line  design 

•  Broad  band 

•  High  efficiency 


UP  TO   150  WATTS  OUTPUT 


POWER  GAIN:   PA1 40/10  . .  .  12DB  -  PA  140/30  . .  ,  7DB 
INPUT  POWER:   PA140/10  .. .  5  to  15  watts 

PA  140/30,  ,.15  to  40  watts 
INPUT  VOLTAGE:   12  to  14  volts  DC  negative  ground 
NOMINAL  CURRENT:  PA140/10  . .  .  22  Amps 

PA1 40/30..  .  18  Amps 


STANDBY  CURRENT;  Virtually  insignificant 
INSERTION   LOSS:   Less  than  1  D8  on  receive 
DUTY  CYCLE:  50%  or  less 
Rl   arising  relay  switched 
DIMENSIONS:  7"  x  10-1/2"  x  2-7/8" 
WEIGHT:  4  lbs. 


PRICE:   PA1 40/10  > . .  $179.95  wired  and  tested  -  PA  140/30  ,  ,  ,  $159.95  wired  and  tested 


■n»i«r  cftarga 


hf  engineering 


BiiwJUlEHiCUQ  M 

320  WATER  !  V21         HM,HAMTON,  NY      JM2  •  &07  7.3 -9SM 
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POWER  SUPPLIES 


The  PS-25C  and  PS-I2C  arc  wefl  filtered  and 

regulated  power  supplies.  Top  quality  com- 
ponents insure  optimum  reliability. 

Both  the  PS-12C  and  PS-25C  were  designed  for 
use  with  communications  equipment  where  the 
maximum  duty  cycle  is  50%  or  less. 


PS-T2C     SPECIFICATIONS 

Voltage  Output:   adjustable  between  12-14V, 

Load  Regulation:  2  per  cent  from  no  load  to  10  amps. 

Current  Output:   1  2  amps  Intermittent  (50%  duty  cycle) 

10  amps  continuous. 
Current  Limiting:   maximum  short  circuit  current  12  amps. 
Ripple:   50  mV  at  10  amps. 
Weight:    11-1/2  pounds. 
Size:    1  M/4"  x  5-1/2"  x  4-3/4" 

Kit _. $79.95 

Factory  wired  and  tested  .  .  .  .  . $94,95 


PS-25C    SPECIFICATIONS 

Voltage  Output:  adjustable  between  1Q-15V, 
Load  Regulation:   2%  from  no  load  to  20  amps. 
Current  Output:   25  amps  intermittent  (50%  duty  cycle) 

20  amps  continuous. 
Over  Current  and  Voltage  Protected 

maximum  short  circuit  current  2  amps 
Ripple:   50  mV  at  20  amps. 
Weight:  20-1/2  pounds. 
Size:    120/4"  x  6-3/4"  x  7-1/2" 

Kit    ...  ..$129.95 

Factory  wired  and  tested .*..•■...  $1 49.95 


RF  POWER  AMPLIFIERS 

Power  boosters  for  2  meters,  220  hAhi  and  432  Mhz,  solid  state  Class  C  using  balanced  emitter  transistors  for  long  life  and 
high  SWR  protection.  For  FM  mobile  or  fixed  operation* 

PA2501H  -  PA401OH  ^  PA144/15  -  PA144/25  -  PA220/1S  -  PA432/10 


Tl 


OUT 


*•*  2"" 


»      < 


*«*      T 


'. 


¥ 


B-\~ 


15  WATT  POWER  AMPLIFIERS 

SPECIFICATIONS:  POWER  GAIN;  12  db  nominal,  INPUT 
POWER;  2  watts  max.,  INPUT  VOLTAGE;  12  to  14  volts 
DC  negative  ground,  INPUT  CURRENT;  4  amps  max., 
STANDBY  CURRENT;  virtually  insignificant,  INSER- 
TION LOSS;  less  than  1  db  on  receive,  DUTY  CYCLE;  50% 
or  less. 

Complete  Kit  consists  of  drilled  glass  PC  Board,  heat  sink, 
all  components,  case,  connectors,  and  solid  state  automatic 
switching.  Basic  Kit  rs  the  same  less  case,  connectors,  and 
switching. 

PA144/15  -  Basic  Kit     .  .    $39.95 

PA220/1 S  -  Basic  Kit  220  MHZ     $39.95 

PA432/10  -  Basic  Kit  432  MHZ     $49.95 


25  WATT  POWER   AMPLIFIERS 

SPECIFICATIONS:  POWER  GAIN;  15  db  nominal,  INPUT 
POWER;  4  waits  max.,  INPUT  CURRENT;  7  amps  max,, 
ALL  OTHER  SPECS;  same  as  PA-1501  R 

PA2501  H      Complete  Kit . ,    $59.95 

Wired  and  Tested - $74.95 

PA  144/25  -  Basic  Kit $49.95 

40  WATT   POWER   AMPLIFIERS 

A  one  stage  2  Meter  amplifier  with  6  db  gain.  10  Watts 
inpul  40  Walts  output.  Relay  switching.  Case  included 
(same  as  PA1501  Hh 

PA401  OH-  Complete  Kit     .  .  .  .    S 59.95 

Wired  and  Tested   .  .  . $79.95 
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TRANSMITTER  KITS 


TX-144B  and  TX-220B  measure  2"  x6"x1" 
TX-432  measures  2"  x  7-1/2"  x  1" 


A$  * 


li 


A  one  watt  exciter  using  four  RF  transistors, 
two  diodes,  and  one  integrated  circuit.  The  RF 
transistors  are  operating  well  below  their  ratings 
allowing  long  keying  periods  without  damage. 
The  exciter  may  be  used  alone  as  a  transmitter 
or  with  our  PA  Series  amplifiers  for  a  15  or  25 
watt  station.  Some  of  the  features  are: 


Nominal  output  I  watt 

Deviation  adjustable  to  7  KHz 

IC  audio  with  clipping  and  active  filter 

All  spurious  outputs  down  30db  or  more 

Temperature  compensation  crystal  trimmer 

Zener  regulated  oscillator 

Uses  readily  available  12  or  1 8  MHz  crystals  (18MHz  for 

220  and  432} 


AH  tuning  coils  prewound 

Predrilled  and  tinned  G-10  Circuit  board 

Easily  built  and  tuned  in  one  evening 

Multi-channel  option  available  with  addition  of  CD-2 

crystal  deck 
Will  easily  drive  our  15  and  25  watt  amplifiers  to  full 

output 


Order  TX-1 44B  or  TX-220B  at  $29.95  each  plus  shipping  and  sales  tax  if  applicable. 

TX432...  $39.95 


RECEIVER  KITS 


?<* 


«^! 


RX-50C,  RX-144C,  RX-220C  and   RX-432C 

RECEIVER  KITS 


RX-50C  30-55  MHz   . 

RX-144C  140-170  MH/ 

RX-220C  210-240  MHz 

RX-432C  420-470  MHz 


*    *    »•«***    *    • 


•      m      *      -      4 


$59.95 
$69,95 
$69.95 
$79.95 


INEXPENSIVE   AND   UNIQUE 
MODULAR  CONCEPT 

Performance  equal  to  commercial  equipment 

Monitor  receivers 

Repeaters:  using  our  transmitter,  15  or  25 

watt  amplifier  and  COR  modules 
10  channel   auio-^can   receivers:    using  our 

SC-3  scanner  kit  and  CD-I  crystal  deck 
Transceivers  using  our  transmitter  module 
Size:  4"  x  6"  -  +RX-432C  is  4"  x  6-1  /2" 


All    Receiver    kits   are    dual 
squelch  and  COR  output. 


conversion 


with 


*RXCF  -  70db  filter  add  $8.50  to  above. 


RX-144C  SPECIFICATIONS:  SENSITIVITY 
3uV  for  20db  quieting.  SQUELCH  THRESH- 
OLD JuV.  AUDIO  OUTPUT  2  watts.  STABIL- 
ITY better  than  ±,002.  IMAGE  REJECTION 
60db.  SPURIOUS  REJECTION  greater  than 
60db,  IF  REJECTION  80db.  FIRST  IF  10.7 
MHz.  SECOND  IF  455  KHz.  BANDWIDTH  15 
KHz  at  3db,  60  KHz  at  40db  (70  KHz  with 
optional  4  pole  filter),  CRYSTAL  45  MHz 
parallel  at  20pf  (HC/25U  holder). 
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WALKIE-TALKIE  KIT 


2  Wans  minimum 

4  Channels 

,35uV  for  20dB  of  quieting 

Low  battery  drain  _ . .  less  than  10  Ma 

Now  you  can  build  a  commercial  quality  walkie  talkie  at 

home  at  half  the  price. 
Designed  with  the  ham  in  mind.  Average  assembly  time, 

just  10  hours, 
Small  and  handy,  yet  large  enough  lobe  assembled  with 

conventional  tools. 
Attractive,  scratch  resistant  textured  finish. 
Lightweight^  sturdy  aluminum  cave. 


Black  textured  case  1  -1/2  x  2*1  /2  x  9-1  /4 

AN  tunable  coils  are  prewound 
Transceiver  is  on  one  G-10  predrillcd  board 
Parts    layout    silk-screened    on    boards   for    easy   con- 
struction 
Crystal  deck  is  separate  predrilled  board 
Weight  less  batteries  -  approximately  1  5  oi. 


Battery -case  is  A  A  size  —  accepts  alkaline  or  nicad 

External  battery  charging/ power  supply  jack  furnished 
1  dual  gate  mosfet  2  LC,'s  15  transistors  7  diodes 
Antenna  -  collapsible  17"  whip 

Covers  any  2  Mhz  segment  between  140  and  170  Mhz 
Plenty  of  room  in  case  for  add  ons  {PL  and  tone) 


HT-144  RECEIVER  SPECIFICATIONS:  SENSITIVITY  better  than  35uV  for  20db  quieting. 
SQUELCH  THRESHOLD  better  than  ,250  V.  STABILITY  .002  typical  (depends  on  crystal). 
ADJACENT  CHANNEL  REJECTION  60  db.  SPURIOUS  RESPONSES  down  70db.  FIRST  IF  10,7 
Mhz  SECOND  IF  455  Khz.  FILTER  4  pole  monolithic  10.7  Mhz  crystal.  DISCRIMINATOR  pretuned 
ceramic  455  Khz.  BANDWIDTH  15  Khz  at  3db  points.  CRYSTAL  45  Mhz  parallel  at  20pf.  CRYSTAL 
FORMULA  receive  frequency  minus  10.7  divided  by  3.  AUDIO  OUTPUT  ,5w  typical,  CURRENT 
DRAIN  10  ma  squelched,  100  ma  on  voice  peaks. 

HT-144  TRANSMITTER  SPECIFICATIONS:  OUTPUT  2  watts  miniumum.  3  DB  BANDWIDTH  2 
Mhz  typical-  STABILITY  .002  typical  (depends  on  crystal).  SPURIOUS  outputs  down  30db  or  better. 
MODULATION  true  FM  with  varactor  in  crystal  circuit.  NETTING  separate  trimmers  for  each 
channel  DEVIATION  adjustable  to  7  Khz.  AUDIO  limiterand  active  low  pass  filter.  MICROPHONE 
speaker  type.  CRYSTAL  18  Mhz  parallel  at  20  pf.  MULTIPLICATION  FACTOR  frequency  limes  8. 
CURRENT  DRAIN  500  ma  typical. 


ACCESSORIES 


"Rubber  Duckie"  Antenna  (Including  BNC  Connectors  and  Adaptor) 

Nicad  Battery  Charger    , 

Sealed  12V  Nicad  Battery  Pack    .  ,  . 


*      #     #      •     i      *     # 


$9.95 

4.95 

29.95 


KIT Only  $  129.95  —  includes  crystal*  for  52  simplex  (less  bjileries}. 

Please  include  $1.00  for  shipping  and  handling.  N.Y.  Stale  residents  add  sales  lax. 

PRICES  &  SPECIFICATIONS  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


master  charge 
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REPEATERS 


MODEL   RPT-144    •    MODEL   RPT-220    •    MODEL   RPT-432 


tf 


Why  make  do  with  a  converted  Mark  II 
Gizwachi  when  you  can  get  a  complete  repealer 
designed  for  Hams  by  Hams,  AT  A  PRICE  YOU 
CAN  AFFORD.  The  RPT-144,  RPT-220  and 
RPT432  are  self-contained  -  all  solid  stale 
machines.  Conservatively  rated,  high  quality, 
components  deliver  EXCELLENT  RELI- 
ABILITY. Careful  consideration  has  been  given 
to  both  interfacing  and  control  flexibility. 


RPT-144,   RPT-220  and  RPT-432 

The  Model  RPT-144,  RPT-220  and  RPT-432  are  supplied  as 
complete  repeater  systems.  The  receiver  transmitter,  con- 
trol circuitry,  CW«  Identifier  &  1 17  Volt  AC  power  supply 
are  all  contained  on  a  standard  relay-rack  panel  and  chassis 
unit.  For  most  installations  a  user  supplies  AC  power  and 
suitable  antennas  with  50  OHM  coaxial  feed  (PL  259 
fittings).  External  connections  for  autopatch,  lone  control 
etc.  are  provided.  Built-in  identifier  programmed  with  up  to 
160  bits.  Automatic  emergency  battery  power  changeover 
capability. 


MODEL 


FREQUENCY 
RANGE 


RPT-144 . 140MHz  -  170MHz 

RPT-220     210MH/  -240MHz 

RPT432     .  , 420MH?  - 470MHz 

CIRCUITRY:  All  Solid  State 

NUMBER  OF  CHANNELS:    1 

INPUT  VOLTAGE:   117+10  volts  50-60Hz 

CIRCUIT  PROTECTION:   5  AMP  Fuse 

DIMENSIONS:  Panel   -  Standard  19"  x  7M  Rack  Depth 

behind  panel  1 1-3/4" 
WEIGHT:  21  pounds 
SHIPPING  WEIGHT:   24  pounds 


TRANSMITTER 

POWER  OUTPUT:   15  Watts  (into  50  OHMS) 
(RPT-432  output  10  Watts) 

a)  All  harmonics  down  40DB 

b)  Other  spurious  outputs  down  by  more  than  50DB 
MODULATION:   Audio  processing  with 

prc-dippirtg  pre-emphasis 

a)  Audio  clipping:  6DB  per  octave 
roll  off  above  3KHz 

b)  Deviation:  Adjustable  up  to  7KHz. 
Factory  preset  to  5 KHz 

c)  True  FM 

FREQUENCY  STABILITY:  Typically  .001%  crystals  (sup- 
plied only  in  wired  and  tested  units) 


RPT432  kit         

Factory  wired  and  tested 


$399.95 
$649.95 


RECEIVER 

SENSITIVITY:  3uv  for  20DB  quieting  (,5uv220  and  432) 

Squelch  sensitivity  (threshold)  ,25uv  {.35uv  220  and  432) 
SQUELCH  TYPE:   Noise 

MODULATION  ACCEPTANCE  bandwidth:  ±7-l/2KHz 
SELECTIVITY:  70DB  adjacent  channel  rejection  (30KHz) 
AUDIO  POWER  OUTPUT:  2  Watts  (minimum)  to 

panel  speaker 
AUDIO  RESPONSE:   Meets  EIA  specifications 
FREQUENCY  STABILITY:  Depends  on  crystal  installed. 
.001    with    commercial    spec,  crystals  (supplied  only   in 
wired  and  tested  units) 


RPT-144  or  220  kit 

Factory  wired  and  tested 


+      m      * 


.  .  $364,95 
.  .  $595.95 
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50-144-220-432  MHz  RECEIVERS 


CWtD  -  Provides  a  fully  field  programmable  identifier  with  variable  pitch  and 
speed.  Up  to  159  bits  may  be  used  to  provide  automatic  Repeater  LD,,  automatic 
transmission  of  contest  calls,  RJVIW,  identification  or  any  other  application  re- 
quiring a  rcpeatablc  CW  transmission.  Price:  439*95  kit 

59,95  programmed,  wired  &  tested 


*!■ 


CD-I  -  A  ten  channel  receive  crystal  deck  which  utilizes  diode  switching  to  select 
the  crystal  position  required.  This  module  can  be  used  to  expand  your  present 
single  channel  receiver  to  multichannel  capability.  Price:  $6.95  kit 


"<*-- 


CD2  -  Designed  to  provide  multichannel  operation  for  our  TX  series  of  transmit- 
tcrs.  It  features  an  extra  set  of  contacts  that  may  be  wired  to  the  CD-I  crystal  deck 
for  10  channel  transccive  capability.  Includes  board,  crystal  sockets,  netting  trim- 
mers and  switch.  Price:  $14.95  kit 


10  CHANNEL  SCANNING 

SC3  -  Capable  of  scanning  up  to  10  channels.  Scan  delay  allows  both  sides  of  a 
conversation  to  be  monitored  without  the  scan  starling  each  time  the  carrier  drops. 
The  priority  feature  allows  the  user  to  program  the  scanner  to  return  to  his  favorite 
channel  whenever  it  is  active.  Price:  $19.95  kit 


ORDER    FORM 

Item 

Pan  No. 

Description 

Price 

E\lcnsion 

Name. 


Total 


Address 

i  itv 


Shipping, 


Slate. 


Master  Charge  No._ 

HankArnci  natd  No. 


NYS  Resident  Sales  Tax. 
Total  Enclosed 


• 
• 

i 
i 

i 

i 


SHIPPING  INFORMATION;  All  shipments 
arc  F.O.B.  Binghamton,  N.Y.  13902,  Ship- 
ments will  be  made  by  the  most  convenient 
method.  Please  include  sufficient  funds  to 
cover  shipping  and  handling.  Figure  shipping 
charges  on  a  minimum  weight  of  2  pounds 
per  unit  with  the  exception  of  the  follow- 
ing:  PS-T2C  -  13  lbs,,  PS-24C  -  25  lbs., 
Repeaters  25     Jbs.,     PA  HO/30     and 

PA  1 40/10  ship  wgl.  4  lbs. 

*DPLX-144    and    DPLX220    are    shipped 
freight  collect, 

TERMS:  C.O.D.,  cash  or  check  with  order. 

We     also     accept     B.inkAmericard     and 

Master  Charge. 
CLAIMS:    Notify   VHF  and  the  carrier  of 

damage  within  seven  (7)  days  of  receipt 

of  shipment, 
RETURNS:     Obtain     authorization     from 

VHF  before  returning  any  merchandise, 
PRICES   AND  SPECIFICATIONS:   Subject 

to  change  without  notice. 
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7$  reader  service 


Check  appropriate  boxes  far  desired  company 
brochures,  data  sheets  or  catalogs  and  mail  in 
to  73.  Include  your  zip  code,  please.  Send 
money  directly  to  advertisers,  LIMIT:  25 
requests. 
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A  =  Next  higher  frequency  may  be  useful  also, 
B  =  Difficult  circuit  this  period. 


Yaesu.  Knownforthe 

world's  best  rigs...  and  the 
test  equipment  to  prove  it 


Worldwide,  you'd  be  hard  put  to 
find  an  amateur  who  didn't  recog- 
nize Yaesu  as  a  name  that  spells 
top  quality  in  amateur  radio  com- 
munications. The  same  holds  true 
in  test  equipment.   Because  the 
same  high  standards  of  quality  that 
have  made  Yaesu  known  as  The 
Radio  Company  —  apply  to  the 
test  gear  we  make. 

You  can  choose  from  a  variety 
of  components,  such  as  the  YC- 
355D  200  MHz  frequency  counter 
—  every  amateur  station  should 
have  one.   And  our  frequency 
counter  has  some  extra  pluses; 
like  an  easily-affordable  price.  Also 
advanced  IC  circuitry,  rugged  epoxy 
PC  boards,  operation  on  AC  or  DC, 
super-accurate  readout  from  1.8 
to  200  MHz,  and  a  design  that 
promises  stable  and  accurate 
measurements  for  years  to  come. 

The  YO100  monitor  scope  helps 
you  maintain  the  cleanest  sounding 
signal  on  the  air.    It's  compatible 
with  virtually  all  rigs,  and  accepts 
a  wide  range  of  inputs  for  all  mode 
monitoring  — even  RTTY.  A  built- 
in  1500/1900  Hz  tone  generator 
adds  to  the  YO-100's  versatility. 
What's  more,  all  the  controls  you 
need  in  a  professional  scope  are  to 
be  found  here.  It's  a  must  for  any 
shack. 

The  Yaesu  YP-150  Dummy  Load/ 
Power  Meter  has  a  frequency  range 


to  suit  all  amateur  needs—  from 
1800  KHz  to  200  MHz  at  wattages 
up  to  150.   The  meter  operates 
on  three  switch-selected  scales  to 
assure  accuracy.  A  built-in  fan 
cools  the  unit  for  stable,  reliable 
measurements,  And  its  price  is 
attractively  low. 

For  accurate  digital  display  of 
transmit  and  receive  frequencies 
on  all  amateur  bands,  the  YC-601 
is  the  ideal  instrument.  Designed 
for  use  with  Yaesu  rigs  in  the  101 
or  401  series,  the  YC-601  features 
six-digit  readout  with  accuracy  to 
100  Hz.   The  unit  also  has  a  built- 
in  power  supply,  calibrator,  and  a 
band  switch  that  includes  80 
through  1 60  meters,  pi  us  WW  V/J J  Y 
position.    For  razor  sharp  tuning, 
the  YC-601  is  your  answer 

These  four  Yaesu  products  are 
built  to  the  same  high-quality 
standards  as  are  Yaesu  amateur 
radio  components.  And  they're 
just  as  much  the  value.  So  see  your 
dealer  or  write  today  for  more  in- 
formation on  Yaesu  measurement/ 
test  gear,  plus  a  catalog  of  Yaesu 
amateur  radio  equipment, 
Yaesu  Musen  7625  E,  Rosecrans 
Ave.,  Unit  29,  Paramount, 
Ca.  90723  Tel:    (213)633-4007. 

The  radio. 
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•  Full  compatibility  with  KLM  Linear  Amplifiers 

•  PLL  Synthesizer  covers  144-148  MHz 

•Separate  VXO  and  R  IT  for  full  betweenchannel  tuning 

•Simplex  or  Selectable  up  or  down  600  kHz  offset  for  repeater  operation 

•Three  Selectable  priority  channels 

•Multi-Mode  operation  CW/SSB/NBFM/WBFM 

•  Built-in  AC  and  DC  power  supplies,  noise  blanker,  squelch  and  RF  gain  control 
•Selectable  1  watt  or  10  watt 

•Separate  S-/  power  and  frequency  deviation  meters 

•  Built-in  test  (call)  tone  and  touch-tone  provision 

•  Excellent  sensitivity  (.3uV  for  12  dB  SI  NAD) 

•Superior  immunity  to  crossmodulation  and  intermodulation 


KLM 


ELECTRONICS 


17025  LAUREL  ROAD       •      MORGAN  HILL,  CA  95037 

(408)226-1780,779-7363 


